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Nephritis papillaris mycotica (Orth). A 
bilateral mixed colon bacillus and streptococcus pyogenes 
infection of hematogenous origin. 


Pig: 1. 


a, Necrotic, anemic 
papille; 6, purplish zone surrounding necrotic papille; 
c, striations of cortex; d, mottling of cortex. 


(Hugh Cabot.) 
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HILE it is almost literally true 

\ / \ that a satisfactory comprehension 
of the diseases of the genito- 

urinary tract depends upon a clear 
appreciation of the nature and probable course 
of renal infection, there is no subject in which 
there is so little uniformity of opinion and so 
much confusion. The literature of the sub- 
ject is stupefying both in quantity and in 
complexity, and anyone who has attempted 
to master it will, we think, be convinced of the 
fact that it is more likely to confound than 
to enlighten the reader. Not a little of the 
confusion arises from a somewhat inaccurate 
use of terms. Thus, the great majority of 
writers using the term “ascending renal ‘in- 
fection” mean a process which ascends from 
the lower to the upper urinary tract, but Mal- 
lory has for some reason seen fit to use the 
term to mean ascension from the renal pelvis 
into the kidney substance and has confused 
without enlightening. The phrases “meta- 
static, embolic, hematogenous, bloodborn”’ 
have been used with a looseness which defies 
comprehension, and finally, the persistent 
description of various stages in the same pro- 
cess as different pathological entities has 
rendered confusion worse confounded. Not 


the least serious difficulty has arisen in the 
almost entire failure of collaboration between 
the clinician and the pathologist. Thus 20 
years ago Orth showed a very interesting un- 
derstanding of the etiology of renal infections 
which the clinicians have apparently largely 
overlooked. On the other hand, as in the 
ancient history of renal tuberculosis, the 
pathologist has wrought havoc with an under- 
standing of this subject because his opinions 
have been based considerably upon post- 
mortem material, which it might be sug- 
gested, is likely to represent fatal cases, and 
has therefore jumped to the conclusion that 
a given type of lesion is generally bilateral, 
whereas in fact it is bilateral only in the fatal 
cases. 

A more or less intimate association with 
the subject of these infections, early impressed 
us with the complexity of the picture which 
may be presented by kidneys which are the 
site of long-standing infection. It is not rare 
to find kidneys showing the evidences of at 
least three infections differing in point of time 
and often in the nature of the organism in- 
volved. That these should present to the 
pathologist a situation almost too complicated 
for satisfactory solution is not surprising and 


1 Read before the American Association of Genito-Urinary Surgeons,Washington, May, 1916. 
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we have come to believe that many of them 
can be interpreted only in the light of con- 
siderable knowledge of the clinical history 
coupled with great familiarity with renal 
pathology. In the attempt to solve the in- 
tricate problems of renal infections much 
assistance has been rendered by the use of 
animal experimentation and yet it has in 
some hands led to wholly erroneous conclu- 
sions which have done considerable damage, 
the error arising very largely from the at- 
tempt to draw conclusions from the effect 
upon animals of organisms whose behavior 
is very different from that which they exhibit 
in the human body. ‘Thus, the colon bacillus 
rarely produces suppurative lesions of the 
kidney in man, while in animals it may 
readily do so; and this has given rise to the 
quite erroneous assertion that the colon bacil- 
lus commonly, or even regularly, produces 
abscesses of the kidney. Where so much 
turns upon the exact nature of the lesion 
produced, a study of the lesions in animals 
must be surrounded with every precaution, 
if the conclusions are to have validity. Our 
experience has led us to the conclusion that 
it is wholly unsafe to use the same organisms 
commonly found in human renal infections 
in carrying out animal experiments, and we 
incline to the view that the safest procedure 
is to select organisms which produce similar 
lesions in other organs and reason from 
parallel rather than from identical lesions. 
In studying this subject we have come to re- 
gard it as important to consider the lesions 
produced ‘by various organisms upon kidneys 
previously normal, in order to get a clear 
understanding. It has seemed to us that in 
the past, attempts to explain the lesions 
produced by infection upon kidneys previous- 
ly damaged has been a potent source of error 
and that an understanding of the lesions 
found under these conditions is most likely 
to come through a study of the lesions pro- 
duced in previously healthy kidneys. There- 
fore, in discussing the subject we have 
divided the field of renal infections into two 
groups: Group I, including only those kid- 
neys which were previously normal as far as 
the clinical evidence will permit of a decision, 
and Group II, those in which infection was 


grafted upon some other lesion of the kid- 
ney, such as stone, tumor, or dilatation due 
to obstruction. 


BACTERIA CIRCULATE IN THE BLOOD AND ARE 
EXCRETED BY THE KIDNEY WITHOUT 
PRODUCING GROSS LESIONS 

Many years ago various observers, includ- 
ing Hoffman, Roehrig, Maas, Wiener, Ruti- 
meyer, and Cohnheim showed that insoluble 
substances such as cinnabar and fat could be 
made to pass through the healthy kidney. 

Particles of these substances were found in 

the capsule of the glomerulus, in the tubules, 

and in the urine. In 1896 Biedl and Kraus 
showed that the staphylococcus aureus, the 
bacillus coli, and the anthrax bacillus, passed 
through the healthy kidney. The same fact 
was demonstrated for the typhoid bacillus 
by Lumiere and Abrami; by Rovsing for 
the bacillus coli; by Cuturi for the same or- 
ganism; and by Patrick for various organisms 
in the course of typhoid fever. Meyer, 
Walschmann, Heyer, Kramer, Buday, Wys- 
sokowitsch, Rolly, Brown, and Cunningham 
have shown that, in the course of tuberculous 
lesions elsewhere in the body, tubercle bacilli 
appear in the urine at various times and in 
varying quantities without any evidence of 

damage to the kidney. Honeij has made a 

similar observation for the bacillus of leprosy. 

In this connection should be mentioned an 

interesting series of observations noted by 

Swart and Craig, that, following the adminis- 

tration of salvarsan to patients with leprosy 

or patients with tuberculosis, the bacilli 
appear in the urine in large numbers and the 
course of the disease is often unfavorably 
affected. On the other hand, Wyssokowitsch 
in 1886, experimenting with a variety of 
pathogenic bacteria including the pneu- 
mococcus, the typhoid bacillus, anthrax 
bacillus, and the staphylococcus aureus, 
found them appearing in the urine with 
evidence of the production of kidney lesions. 

Similar conclusions were drawn by Cocordi 

in 1888, Pernice and Scagliosi in 1892, 

Sherrington in 1893, Cotton in 1895, and 

Jahn in 1910. This array of apparently con- 

flicting testimony has brought certain eminent 

observers to the conclusion that in the cases 
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where no lesion was discovered it was because 
a slight lesion had been overlooked. This 
we believe to be an entirely unwarranted con- 
clusion. In view of the fact that insoluble 
substances have been shown to pass the kid- 
neys without damage; in view of the fact 
that many competent observers have passed 
bacteria through the kidney repeatedly and 
then examined these kidneys after sacrifice 
of the animal; and in view of the fact that we 
are daily accepting the clinical evidence ob- 
tained by the study of patients in regard to 
the integrity of their kidneys, we cannot avoid 
the conclusion that bacteria pass the healthy 
kidney. That they do not do so always or 
under all conditions simply confirms the well- 
known fact that local conditions in the kidney 
and general conditions in the organism influ- 
ence the occurrence or non-occurrence of 
infections. While we are prepared to admit 
the accuracy of all the observations above 
quoted, they seem to us to prove conclusively 
that organisms circulate in the blood and pass 
through the kidney, in many cases without 
producing any lesion and in many other cases 
with the production of various lesions. 


BACTERIA CIRCULATE IN THE BLOOD AND ARE 
EXCRETED THROUGH THE KIDNEYS WITH 
LESIONS MILD OR SEVERE 

In 1915 Kowitz, studying a group of chil- 
dren with infectious diarrhoea, found the 
following sequence of events in five cases: 

Blood cultures showed the baccilus coli. 

Promptly thereafter there appeared in the 

urine first albumin, then bacteria, and finally 

pus. Exploration of the records of the 
medical services at the Massachusetts General 

Hospital has yielded us an interesting series 

of 8 cases of bacillamia and bacilluria which 

it may be noted occurred entirely in women. 

They entered the hospital with the diagnosis 

of fever of unknown origin. 


CasE 1. Woman, age 35. Blood culture showed 
bacillus coli; urine, profuse growth of the same 
organism. Physical examination negative except 
for elevation of pulse and temperature. Recovery. 

CasE 2. Woman, age 29. Physical examination 
negative. Temperature 103. Pulse 120. Widal 
negative. Blood culture, unknown bacillus; urine, 
— coli; stool, persistently negative for typhoid 

acilli. 


CaAsE 3. Woman, age 20. Entrance diagnosis: 
paratyphoid. Blood culture, bacillus coli; urine 
culture, colon-like bacilli. Recovery. 

CASE 4. Woman, age 23. Sister of Case 3. 
Entrance diagnosis: paratyphoid. Blood cultures 
lost; urine culture, bacillus coli. Recovery. * 

CAsE a Woman, age 30. eats pret diagnasis: 
question of typhoid. Blood cuter’ ee Sit 
colon bacillis; bladder «ffite; Solon pratibag ‘sight 
ureter, colon bacillu€ left gareter, no groyth. Per- 
sistent right pyelitis. : 

Case 6. Womat, age 35. Entrance cMagnosis: 
unknown fever. Temperature 102. Pulse 95. 
Blood culture,‘colon. bacillus; urine culture, colon 
bacillus. Recovery. 

CasE 7. Woman, age ? Entrance diagnosis: 
acute infection. Temperature 100.5. Pulse 08. 
Blood culture, motile bacillus (bacillus paraty- 
phoid?); urine, bacillus coli. Death in one week. 
No autopsy. 

CaAsE 8. Woman, age 62. Entrance diagnosis: 
convulsions. ‘Temperature 102. Pulserro. Blood 
culture, colon-like bacilli; urine culture, colon-like 
bacilli. Death in one week. Autopsy: calculus, 
pyonephrosis, bilateral suppurative nephritis. 


This group of cases is interesting from 
several points of view. Most of them were 
regarded as cases of probable typhoid and 
attention was particularly directed to this 
condition. Their blood, however, failed to 
show a Widal or to react to cultures of the 
paratyphoid bacillus and they were finally 
proved to be due to the other member of 
this group, the colon bacillus. We believe 
that these cases simulating typhoid and due 
in fact to the colon bacillus, in other words, 
cases of colon bacillus bacillamia, are much 
more common than has been generally sup- 
posed. The records of any large hospital 
during recent years will show a considerable 
number of these cases in which clinical symp- 
toms suggested typhoid, but the diagnosis 
could not be confirmed and they were finally 
discharged cured, often with a diagnosis of 
paratyphoid. A correct solution can be ob- 
tained only by careful study of the blood 
and urine with good technique, and particular- 
ly when they are seen at an early stage of the 
disease. 

That the colon bacillus can be obtained 
from the blood in cases of acute pyelonephritis 
with considerable frequency has recently been 
shown by one of us (E. G. C.), who, in a 
series of 32 cases obtained positive blood 
cultures in 40 per cent, a ratio larger than that 
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ordinarily obtainable in typhoid fever which 
is admitted to be a bacillemia. One case 
occurring under our observation and carefully 
studied throws considerable light upon the 
natural history of this process. 


The patient was a man of 55 with benign enlarge- 
ment of the prostate gland and residual urine. 
Cultures controlled by stained sediment showed the 
urine free from infection at entrance to the hospital. 
He was immediately placed upon constant drainage 
with an inlying catheter. Cultures from the blad- 
der urine were taken the evening of the seventh day, 
up to which time he had complained of no symptoms 
whatever. These were sterile. At eleven o’clock 
of the eighth day he complained of a burning sensa- 
tion in the urethra and two hours later had chill 
and sudden sharp rise in temperature. Blood cul- 
tures were taken two and one-half hours from the 
beginning of symptoms of prostatic irritation and 
one-half hour after the appearance of the chill 
and rise of temperature. A pure growth of colon 
bacilli was obtained. Centrifuged urine obtained 
from the bladder at the time the blood culture was 
taken showed no bacteria in stained sediment. Cul- 
tures taken from the bladder urine the following 
morning showed an abundant growth of colon bacilli. 
Pus was present in very small amount. The renal 
functional test with phenolsulphonephthalein show- 
ed a drop in 24 hours of 20 points. The patient 
complained of right-sided costovertebral tenderness 
and headache and presented the usual symptom- 
complex commonly called pyelitis, which we be- 
lieve to be a pyelonephritis. He was allowed to 
remain on constant drainage for a week longer, dur- 
ing which time his phthalein output returned to 
within five points of its former level. Perineal pros- 
tatectomy was then done. The patient made an 
uneventful recovery until the ninth day, when he 
bled. The wound was packed and bleeding con- 
trolled. The temperature rose and the patient 
died. Necropsy showed anemia and streptococcus 
septicemia. The kidneys were pale with normal 
markings and little, if any, dilatation of the pelvis 
(Fig. A). They were passed by the pathologist as 
normal kidneys. 


This case. clearly shows bacillzemia, bacil- 
luria, pyelitis and pyelonephritis. The evi- 
dence of pyelonephritis is based chiefly upon 
the sudden: great drop in kidney function, 
which we think may be taken as evidence of 
acute cloudy swelling of the kidney, probably 
involving chiefly the tubular portion. That 
this process is short-lived and goes on rapidly 
to practically complete recovery is suggested 
by the return of kidney function and con- 
clusively proved by the appearance of the 
kidney post-mortem. 
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Finally in support of the above-mentioned 
proposition we submit the results of the in- 
oculation of a rabbit with the paratyphoid 
bacillus alpha. It should be remembered 
that the paratyphoid bacillus has for rabbits 
a pathogenicity quite similar to that shown by 
the colon bacillus in man. The cultures used 
in this experiment were three-year old cul- 
tures. At the beginning of the experiment 
the bladder urine was shown to be sterile. 
An emulsion of the organisms, about 3 
cubic centimeters in amount, was introduced 
into the ear vein on three separate occasions 
during a period of five weeks. Following 
each injection the organisms appeared in 
the urine promptly and in enormous numbers. 
Five days following the last injection the 
animal was sacrificed. Sections of the kid- 
neys carefully studied showed practically no 
lesion and were certainly within normal limits 
for laboratory animals (Fig. B). 

ASCENDING INFECTION BY WAY OF THE 
URINARY PASSAGES 

The theory that infections reach the kidney 
by direct extension from the lower urinary 
passages has acquired the dignity associated 
with old age and has been a widely held and 
attractive theory because of its extreme ana- 
tomic simplicity. We believe that it can be 
shown that its simplicity is apparent rather 
than real, that most of the cases in which it 
has been supposed to occur were based upon 
a complete misconception of the facts and 
that this method must in reality be regarded 
as exceptional. It has been customary to 
assume that in this method of renal infection 
the bacteria reached the kidney by one of 
three ways: 

1. By continuity from a bladder infection 
by direct extension of the process within the 
lumen of the ureter. 

2. By the transportation of the bacteria 
in a column of urine which is supposed to 
exist within the ureter. By this conception 


the bacteria float upward, apparently im- 
pelled also by their own motive power in 
contemptuous disregard of the descending 
stream of urine and ureteral peristalsis. 

3. By reverse peristalsis within the ureter. 
This, of course, presupposes obstruction of 
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the ureter, since as far as we know there is no 
warrant for the assumption of reverse peri- 
stalsis in the absence of obstruction. That 
reverse peristalsis occurs in the presence of 
obstruction we believe to be a demonstrated 
fact, the best evidence of which in our personal 
experience has been the movement of ureteral 
calculi from the kidney to the lower end of the 
ureter and then back again, a journey which 
could hardly be expected to take place under 
any force other than reverse peristalsis. 

The whole theory of ascending infection 
rests primarily upon the proposition that in- 
fection of the bladder takes place under a 
great variety of conditions unassociated 
either with trauma or with retention, for 
unless a pre-existing cystitis is assumed, the 
whole proposition falls to the ground as 
applied to a great majority of the cases. 

More than a quarter of a century ago Rov- 
sing and Melchior showed that (a) experi- 
mentally cystitis could not be produced in 
animals without retention or trauma; that 
(b) with retention of urine experimentally 
produced there generally resulted no pye- 
litis; that (c) trauma to the bladder with or 
without retention produced pyelitis and 
pyelonephritis. In passing it should be 
noted that in these later cases sections of the 
bladder-wall showed extensive haemorrhage 
with bacteria in the blood and lymph- 
channels, an observation the importance of 
which will later appear. 

Bauereisen, concerning himself wholly with 
the lesions produced by the tubercle bacillus, 
drew three conclusions: (1) A bladder with 
intact mucosa cannot be infected. (2) With 
the flow of urine unhindered, tubercle bacilli 
cannot reach the kidney through the ureter. 


(3) Obstruction of the urinary stream will- 


as a rule result in urogenous ascending in- 
fection of the kidney. This last conclusion 
implies a dilatation of the ureter and an in- 
competent ureterovesical valve. 

Draper and Braasch, in a very thorough 
piece of work in which they attempted to 
produce ascending renal infections, wholly 
failed to do so except by maintaining an ab- 
normal amount of pressure in the bladder 
over a long period of time. 

It thus appears that the experimental work 


499 


wholly fails to support the assumption of 
ascending infection by means of the urinary 
passages. When produced as by Rovsing 
and Melchior, there is no warrant for the 
assumption that it ascended, since the blood 
and lymph channels were shown to contain 
bacteria, and it is far more probable that the 
bacteria reached the kidneys by one or both 
of these routes. It is notorious that bacteria 
in the bladder, whether introduced from above 
or from below, fail over a long period of time 
to produce lesions. There is a mass of 
clinical evidence showing that tubercle bacilli 
coming from an infected kidney will pass for 
years through the bladder without producing 
a lesion. Of late years when the cystoscope 
and ureter catheter have made accurate 
diagnosis of conditions in the upper urinary 
tract possible, a multitude of observations 
have been recorded of colon bacillus pyelitis 
and pyelonephritis from which the colon 
bacillus passed to and through the bladder 
for years without producing a lesion. 

A recent communication by Hess, in which 
he described the results of investigations of 
the bacteriology of bladders immediately 
following cystoscopy, throws considerable 
light upon this question. He showed that in 
the first days following instrumentation, 
bacteria of various kinds could be found in 
the bladder with regularity, that they pro- 
duced neither the symptoms nor the signs of 
cystitis and that in a few days they disap- 
peared. We have become wholly accustomed 
to regarding the cystoscopic examination of 
the bladder under normal conditions as a 
harmless procedure. If these observations 
of Hess be confirmed it shows that the harm- 
lessness consists not in the aseptic character 
of our procedure but in the vitality of the 
vesical mucous membrane and its ability 
to shake off the milder degrees of infection. 

We do not intend to convey the impression 
that we believe that ascending infection from 
the lower to the upper urinary tract must be 
wholly discarded for there are two conditions 
under which it is theoretically possible and 
practically probable. The first of these is 
ureteral obstruction, which may theoretically 
be of three types: that due to stone, that due 
to inflammatory stricture, and that produced 
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by the abnormal constriction of the lower end 
of the ureter by hypertrophy of the bladder 
such as is seen in diverticulum, in tuberculosis, 
and in obstructive conditions at or below the 
neck of the bladder. In hollow viscera else- 
where in the body obstruction is followed by 
reverse peristalsis with singular regularity and 
it is but reasonable to assume that the ureter, 
a hollow muscular organ, behaves in a similar 
fashion. Further warrant is given to this 
belief by the observation in regard to stone in 
the ureter above referred to. Now under 
conditions of reverse peristalsis, bladder in- 
fection with extension by direct continuity 
to the lowest portion of the ureter would give 
rise to conditions highly favorable to renal 
infection if assisted by reverse peristalsis. 
The other condition clearly opening the way 
to ascending infection is incompetence of the 
ureterovesical sphincter such as undoubtedly 
exists in a certain number of cases of obstruc- 
tion at or below the vesical outlet. In these 
cases the dilatation has become so extreme 
that the renal pelvis is for all practical pur- 
poses in direct open communication with the 
bladder cavity, and any condition existing in 
the latter will promptly be communicated to 
the former by the simple method of back- 
wash. Under these circumstances, if the 
kidney is not already infected, it will promptly 
become so. 

The pyelitis, so called, of pregnancy, and 
the equally improperly termed pyelitis of 
childhood, have been the great strongholds 
of the ascending infectionists. Their theory 
- has been based chiefly on anatomical fact 
unsupported by clinical or experimental 
evidence. ‘The short urethra and the com- 
parative ease with which the region of the 
urinary meatus might be contaminated with 
the colon bacillus, together with the fact that 
in the adult female vesical irritability is 
often the first thing to attract attention, have 
been the two important premises. It has 
not been shown that the cystitis antedates 
the pyelitis, for the good and sufficient reason 
that such is rarely the case. Furthermore, 
should it be shown that the cystitis was pri- 
mary there is no basis either in man or 
animals for the assumption that with neither 
retention nor trauma ascension could occur. 


The fact that this disease occurs with far 
greater frequency in the female, whether child 
or adult, is important but its significance 
has been wholly misunderstood. It is inter- 
esting to note that in the eight cases re- 
ported above of proved bacillzemia and bacil- 
luria, all were women. In the adult female, 
we think, there can be no doubt that the con- 
ditions normally existing in the large in- 
testine are more favorable to the occurrence 
of bacillemia than in the male. There is 
as yet no adequate explanation of the greater 
frequency of these infections in the female 
child, but we think that existing evidence 
points to the view that this explanation will 
be found, not in the anatomical peculiarities 
of the female urethra, but in the anatomical 
peculiarities of the female intestine. 


ASCENDING INFECTION BY THE LYMPHATICS 


For many years occasional observers have 
called attention to the possibility that bac- 
teria might reach the kidney by way of the 
lymphatics. It has perhaps been most ex- 
tensively discussed in connection with renal 
tuberculosis but of late years the discussion 
has been extended to include other organisms 
and a variety of publications showing careful 
anatomical study have tended to support the 
theoretical contentions. 


Mascagni showed that the lymphatics of the upper 
ureter drained into the lymphatic system in the re- 
gion of the kidney pelvis and that organisms might 
reach the kidney along these channels. He also 
showed that the lymphatics of the lower ureter 
drained into the lymph-nodes of the anatomical 
pelvis. 

Sakata confirmed the above observations and 
further showed that the system of lymphatics of the 
upper ureter and the system of lymphatics of the 
lower ureter and bladder were connected by an 
intermediate chain of lymphatics embracing the 
central portion of the ureter. It is easy, however, 
to exaggerate the importance of this observation, 
since Sakata’s work shows that this chain is not 
continuous, but is, on the contrary, highly inter- 
rupted. Organisms in order to extend from bladder 
to kidney by this route would have to pass through 
several systems of lymph-nodes, a contingency which 
importantly decreases the probability of such an 
occurrence. 

Sugimura studied a series of 21 cases and showed 
that in the presence of acute cystitis the lower third 
of the ureter was constantly involved, apparently 
through the medium of the lymphatics. He drew 
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this conclusion because there was very slight in- 
volvement of the mucous membrane of the lower 
ureter, while the lymph-channels of the muscularis 
and adventitia were extensively involved. 

Francke has shown a lymphatic communication 
between the right kidney capsule and the adjacent 
ascending colon. 

Kumata has demonstrated a system of superficial 
and deep lymphatics in the fatty capsule of the kid- 
ney. This system apparently drains away from the 
kidney communicating with the subdiaphragmatic 
lymphatics. 

A recent paper by Eisendrath states his belief 
that he has demonstrated that bacteria ascend by 
the lymphatics from the bladder to the kidney and 
produce renal infection. After a careful study of 
this paper we regret that we are entirely unable to 
follow him to his conclusion. ‘The method by which 
the lesions were produced is nowhere stated. The 
lesions are not strikingly different from those which 
are found in blood-born infections and finally the 
evidence which he submits of the lesions of the 
kidney is so meager and differs in such important 
particulars from the infectious lesions ordinarily 
found in the kidney that we must question their 
similarity. 


Upon the framework of the above-men- 
tioned anatomical observations several writers 
have attempted to erect a theory of lymphog- 
enous infection of the kidney. Though the 
framework is valid in its individual members, 
the complete structure seems to us frail and 
insecure. It is generally believed, and upon 
sufficient evidence, that the lymphatic cur- 
rents throughout the body follow the flow of 
blood in the blood-vessels. Unless we are 
prepared to disregard this doctrine it will be 
difficult to trace lymphatic processes over 
areas which are totally lacking in continuous 
vascular channels. Now there are no blood- 
vessels running an uninterrupted course 
from the bladder to the kidney. ‘Fhe blood 
supply of the ureter is distinctively segmental 
and the only vessels which run in this general 
direction are the spermatic vessels in the male 
and the ovarian vessels in the female. These 
run in different sheaths and would be with 
difficulty accessible to organisms passing out- 
ward from the bladder. Furthermore, as- 
suming the probable fact that organisms 
reach the lymphatics about the bladder and 
over the lower segment of the ureter, the 
probability of their reaching the blood stream 
rather than continuing in devious lymphatic 
channels seems to us overwhelming. That 


organisms pass from the bladder into the 
perivesical lymphatics, reach the blood 
stream and ultimately the kidney, we not 
only believe but are prepared to show,! 
and this possibility must always be reckoned 
with. Reasoning from lesions produced by 
lymphatic infections elsewhere in the body, 
progress by this method is comparatively slow 
and on account of the interrupting lymph- 
nodes is more likely to produce highly local- 
ized lesions than lesions spreading rapidly 
over long distances and flooding a distant 
area with organism. 

Finally, the evidence of the lesions actually 
produced in urinary tuberculosis is enlighten- 
ing. It is generally recognized that the 
involvement of the ureter is earliest and most 
marked at its two extremities and it is not 
uncommon to find a central portion of the 
ureter wholly or comparatively free from 
tubercular disease. Those who have re- 
garded the work of Francke concerning the 
lymphatic communication between the 
ascending colon and the right kidney as con- 
clusive, seem to us to be reasoning upon 
highly insecure premises. Arbeiter has 
shown that when organisms leave the in- 
testine by the lymphatics they rapidly ap- 
pear in the blood and this tendency is amply 
confirmed by a large series of observations 
which concern themselves not only with the 
migration of bacteria of the intestine into 
the lymphatics but with the ways in which 
foreign proteids leave the intestine under 
abnormal conditions. 

Thiele and Embleton have shown that 
after peritoneal infections the organisms 
rapidly reach the blood stream and are ex- 
creted by the normal kidney. If, however, 
the thoracic duct be opened so that bacteria 
can escape, no such excretion occurs. 

If for a moment we disregard the large 
probability that bacteria leaving the, in-- 
testine by the lymphatics will reach the-blood 
stream rather than the kidneys wée*must yet 
believe that a lesion of the kidney thus pro- 
duced would in all probability be a localized 
lesion rather than a widespread diffuse lesion 
such as is notoriously produced by bacteria 
of intestinal origin. 


1 See author’s case, p. 498. 





—_—_— euiietiensiahaiehes pieemienen aahenminn f 


502 SURGERY, GYNECOLOGY AND OBSTETRICS 


WHY ASSUME THAT COCCI GENERALLY REACH 
THE KIDNEY BY THE HAMATOGENOUS 
ROUTE, WHILE ASSUMING THAT COLON 
BACILLI GENERALLY REACH THE KIDNEY 
BY ASCENSION FROM THE BLADDER? 


It has been long assumed and, following the 
work of Brewer, has been almost universally 
admitted that the staphylococcus infections 
of the kidney are of hamatogenous origin. 
These infections have been shown to be 
associated with furunculosis, carbuncle, and 
various septic foci elsewhere in the body. 
The identity of the organisms in both places 
and the impossibility of sustaining any as- 
sumption of transference other than the 
blood has led to these lesions being regarded 
not only as hematogenous lesions but the 
proposition has been even reversed and the 
hematogenous lesion has become almost 
synonymous with coccus infections. On the 
other hand, the infection of the kidney with 
the colon bacillus, of which the purest types 
are the pyelonephritis of infancy and preg- 
nancy, has been regarded as ascending chiefly 
because of the delightful simplicity of the 
assumption. If, however, one inquires as to 
the evidence of the hwmatogenous origin 
of both these types of infection one is at 
once struck by the fact that the hematogenous 
origin of colon bacillus infections has been 
demonstrated beyond the shadow of a doubt, 
the organisms having been repeatedly found 
in the blood and subsequently in the urine, 
while as far as we are aware there are but 
few cases on record in which the cocci con- 
cerned in the so-called hematogenous coccus 
infection of the kidney has been captured 
during his journey through the blood. While 
this should not be taken as in any way tending 
to invalidate the hematogenous origin of 
the coccus lesion, it seems to us to at once put 
upon the defensive those who would assume 
that colon bacillus infections of the kidney 
are produced by any method other than the 
hematogenous one. At least as far as con- 


cerns the pyelonephritis of the group above 
referred to, we shall later submit evidence 
which seems to us to show that they can be 
produced only by organisms reaching the 
kidney through the blood stream and that 
- the theory of ascension is wholly mythical. 


POSSIBLE SOURCES OF CONFUSION IN PREVIOUS 
STUDIES OF RENAL INFECTION 

That the literature of renal infections is 
both confusing and confused, no one who has 
attempted to digest it is likely to deny. 
There appear to us to be two chief sources of 
this confusion: first, a considerable lack of 
uniformity in the use of terms which at times 
amounts to a use so loose as to be positively 
misleading; and second, an attempt to study 
complicated and mixed lesions which are 
likely to almost defy analysis. 

1. At the outset, therefore, of the discussion 
of our own findings we desire to state clearly 
our understanding of the terms embolic, 
metastatic, hematogenous, excretory, lym- 
phogenous, and ascending, as applied to 
renal infection. 

A suppurative lesion of the kidney we regard 
as embolic when a definite embolus shown to con- 


tain micro-organisms has been demonstrated in a 
blood-vessel at the apex of the lesion. This term 


‘has we think frequently been used to cover numerous 


leisons which were in no proper sense embolic in 
character. 

A metastatic lesion of the kidney we understand 
to mean a suppurative lesion produced by an organ- 
ism of the same character as one concerned in a 
demonstrable suppurative lesion elsewhere in the 
body. 

The term hematogenous we hold to mean simply 
that the organisms reach the kidney by the blood. 

An excretory lesion is one produced during the 
process of excretion of organisms by the kidney. 
It will thus be seen-that the terms hematogenous 
and excretory cover very nearly the same ground. 
Clearly no exé@retory lesions can occur unless the 
organisms have arrived by the blood, and we ex- 
pect to show that organisms which arrive by the 
blood and do not produce emboli very generally do 
produce excretory lesions. 

Lymphogenous covers all the suppurative processes 
demonstrated to be produced in the kidney by bac- 
teria which have arrived solely via the lymphatics. 

And finally, ascending infection, a much abused 
term, we hold to mean the direct ascension of organ- 
isms from bladder to kidney by the lumen of the 
ureter. This process may include either a direct 
extension along a mucous membrane or a direct 
transference from bladder to kidney with the urine 
as a vehicle. 

2. We believe that a comprehension of 
renal infections is very much simplified if 
they be separated into two main groups: 
Group I including all those infections of the 
kidney which occur in an organ previously 
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sound, and Group II those infections which 
occur in a kidney previously unsound, such 
as those damaged by stone, tumor, ob- 
struction, or chronic-nephritis. 

A classification of the infections occurring 
in Group I has seemed to us after a not in- 
considerable experience to be comparatively 
simple. We have asa rule been able to come 
to a satisfactory conclusion as to the cause 
and nature of the process and to arrange the 
lesions in an orderly and comprehensible 
fashion. On the other hand, there have been 
many cases falling under the classification of 
Group II in which the complication of lesions 
of various dates and of essentially different 
pathological characteristics was such as to 
largely defy satisfactory explanation. For 
example, a kidney long the resting-place of a 
stone, may show a variety of practically 
healed lesions, the original nature of which 
must be permanently in doubt. Coupled 
with these may be two, or even three, more 
recent infections overlapping each other in 
position and perhaps in point of time, and giv- 
ing a picture so confusing as to be quite be- 
yond us. It may well be that a more ex- 
tensive study of the cases in Group I will 
enable one to make a fairly accurate guess as 
to the probable cause of the various lesions 
of such a kidney as above described. 


A STUDY OF THE LESIONS ACTUALLY FOUND IN 
RENAL INFECTIONS ! 

For this study we have utilized a group of 
118 cases classified as suppurative nephritis. 
These include both cases studied at autopsy 
and specimens obtained at operation so that 
we have not been confined to one particular 
type of material. Of these 118 cases we 
have been obliged to discard 58, either because 
they represented material obtained at autop- 
sies done several years ago from which the 
paraffin blocks had been lost, or the lesions 
were too chronic and too complicated to 
lend themselves satisfactorily to classifica- 
tion, or finally those in which we were unable 

1 In all the following case reports, gross description and microscopical 
examination of sections are copied from the autopsy protocols of Dr. 
J. H. Wright and Dr. Oscar Richardson. Where specimens from op- 
erations are used the above descriptions are copied from the reports 
dictated by Dr. Whitney and Dr. Hartwell of the laboratory a the 
surgical pathology department. Where more detailed observations 


than is possible in routine work were required they are given under the 
heading of “sections stained for bacteria’? which we have appended. 
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to demonstrate bacteria. There thus re- 
mains a group of 60 cases divided as follows: 
23 were caused by and were demonstrated 
to contain staphylococci alone; 
4 streptococci alone; 
3 staphylococci and streptococci; 
25 were demonstrated to contain mixed 
cocci and bacilli — 
19 of these showed staphylococci and 
bacilli, 
4 showed streptococci and bacilli, 
2 showed staphylococci, streptococci 
and bacilli; 
5 showed bacilli only — 
3 the bacillus coli and 
2 the bacillus coli and another bacillus 
clearly a pyogenic organism. 


I. EVIDENCE OF THE PRODUCTION OF LESIONS 
DURING THE PROCESS OF EXCRETION OF 
BACTERIA 

The case for this proposition was clearly 
stated by J. W. Thomson Walker in his work 
on Surgical Diseases and Injuries of the 

Genito-Urinary Organs, p. 120. 


It is now recognized that bacteria are constantly 
entering the lymphatics from the intestine and other 
sources in healthy individuals. The bacteria may 
be destroyed at the point of entry or at the lymphat- 
ic glands, or they may pass through the lymphatic 
system into the blood stream, in which they circu- 
late. The endothelium and cells of the liver destroy 
bacteria which are introduced by way of the portal 
system, and bacteria are excreted in the bile. Simi- 
larly a function of the renal parenchyma, especially 
of the convoluted tubules, is to remove the bacteria 
present in the systemic circulation. 

It has been proved that the virulence of these 
bacteria is not reduced in their passage through the 
body. The excretion of bacteria in this way does not 
give rise to any symptoms which show that the kid- 
neys are damaged. It is stated, however, as the 
result of experiments on animals, that the secreting 
membrane is injured by the passage of the bacteria. 


.The damage is probably slight, and is repaired partly 


or completely by the regenerative powers of the 
kidney. In some cases long-continued excretion 
of bacteria or their toxins may be the cause of 
patches of interstitial nephritis in the kidney. 

It is held that the excretion of bacteria does not 
cause pyelonephritis unless some additional factor 
is present. Predisposing causes of pyelonephritis 
are traumatism, excessive functional activity, the 
elimination of toxic bodies such as cantharides, 
previous disease of the kidney such as urinary ob- 
struction, calculus, new-growth. It is exceptional, 
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however, to find any of these factors present, and 
it is more likely that chronic toxemia from constipa- 
tion, an excessive dose and an exceptionally virulent 
strain of bacteria, are the decisive factors. 


It was also clearly stated by Orth in 1893: 


The question of the method by which bacteria 
reach the tubules in the pyramidal zones can, in my 
opinion, only be explained by assuming their passage 
from the blood into the capsule of the glomerulus 
and their being carried along into the collecting 
tubules with the urine where they group together, 
become arrested, and continue to grow. 


We append three cases which seem to us to 
clearly support the doctrines thus laid down. 


CasE 1. Autopsy No. 3539. West Medical, 
205300. Female, age 56. November 15, 1015. 
Diagnosis: diabetes mellitus. Past history nega- 
tive save for present symptoms which appeared four 
yearsago. Present illness —only symptoms are those 
of diabetes. Physical examination negative as re- 
gards urinary tract. Patient was made and kept 
sugar free with great difficulty and lost weight and 
strength under the treatment. Urine examination 
at entrance showed sugar 7.8 per cent, diacetic 
acid and acetone; no albumin, occasional pus-cell. 
Urine examination, January 14, 1915, showed traces 
of albumin but scanty sediment containing only a 
few cells; no sugar. ‘Temperature remained normal 
to subnormal from entrance to January 9 when it 
suddenly became a swinging septic temperature 
ranging from normal to 102. Blood cultures were 
negative, white count never above gooo. Renal 
function phthalein fell to 15 per cent for two hours. 
Death attributed clinically to acidosis and terminal 
infection. Clinical diagnosis: diabetes mellitus. 
Terminal infection. 

Autopsy 934 hours post-mortem. Anatomical 
diagnosis: diabetes mellitus. Lobar pneumonia, 
acute pleuritis with effusion, arteriosclerosis, fibro- 
mata of uterus, chronic peritonitis and chronic 
salpingitis, chronic interstitial hepatitis, chronic 
interstitial pneumonitis, nephritis papillaris myco- 
tica, colon bacillus and streptococcus septicaemia. 

Kidneys (Fig. 1, frontispiece). Combined weight 
500 grams. Organs are enlarged. Capsules strip 
easily leaving a fairly smooth dark brownish sur- 
face generally mottled with small brownish areas 
dotted over which are numerous grayish points. 
The surface of one kidney shows in two places small, 
pale yellowish white areas 3 to 5 millimeters across. 
On section the tissue is of increased consistence and 
shows in the regions of nearly all the pyramids of 
one kidney and in many pyramids of the other num- 
erous pale yellowish, necrotic, homogeneous, rather 
firm masses of various size and shape, some of them 
measuring only a few millimeters across, and others 
occupying the entire pyramid. Asa rule the masses 
reach to within 3 or 4 millimeters of the cortex 
although in two places there are slender prolonga- 


tions of the masses through the cortex to the surface 
where they appear as the two pale yellowish areas 
previously mentioned. Margins of these masses 
in the pyramidal region are slightly serrated and the 
mass extends to the tip of the pyramid. The tissue 
bordering the mass is purplish black and homogene- 
ous. From this blackish area dark lines extend 
in places up through the cortex and are in relation 
with the blackish areas mentioned as present on the 
surface. The cut surface of the cortex shows gen- 
erally a pale brownish to dark brownish background 
mottled in places with the blackish areas mentioned. 
The kidney markings are visible. Pelves and ure- 
ters negative. Bladder negative. 

Bacteriological report. Culture from heartblood, 
growth of colon bacilli and streptococci; spleen, colon 
bacilli; kidney tissue, colon bacilli. Microscopic 
sections show on the surface of the cortex, in the 
regions previously mentioned, mottling, rare infiltra- 
tion of the interstitial tissue with polynuclear leuco- 
cytes and lymphocytes. Extending from these areas 
in the interstitial tissue between the tubules are 
lines of similar infiltration extending down to meet 
the areas of necrosis. The glomeruli are normal, 
the tubular epithelium of the tubules of the cortical 
region is for the most part unchanged. In some of 
the convoluted tubules are masses of desquamating 
epithelial cells and leucocytes (Fig. 2). In many 
cases these tubules and their contents appear to 
form the centers of abscesses surrounded by ex- 
tensive polynuclear infiltration of the interstitial 
tissues. The blood-vessels throughout the cortex 
are much engorged. In the region of the distal 
convoluted tubules and the bases of the pyramids 
there is an extensive suppurative process extending 
transversely across the base of the pyramid, in some 
instances completely separating it from the cortical 
tissue. ‘This area corresponds with the previously 
mentioned purplish black area seen in gross sec- 
tion (Fig. 1). There is complete transverse necro- 
sis of all structures including blood-vessels, tubules, 
and interstitial tissue at the level of the bases of 
the pyramids (Figs. 3 and 4). The blood-vessels 
are often found ruptured with liberation of blood 
corpuscles into the necrotic area and there is profuse 
infiltration of polynuclear leucocytes, fragments of 
renal epithelium, and red blood-cells. The necrotic 
tips of the pyramids previously mentioned show a 
homogeneous smooth structure with necrosis as well 
as fragmentation of nuclei and loss of cell outline 
without any evidence of infiltration (Fig. 5). The 
blood-vessels of the pyramids are empty. The lu- 
mina of the straight tubules are filled with masses 
of detritus. In some areas in which the necrotic 
process is not so complete the contents of the tubule 
is the center of abscess formation (Fig. 6). The 
cells of the tubule, containing the masses of detritus, 
and the interstitial tissue as well as the neighboring 
tubules show a narrow zone of necrosis outside of 
which is an extensive infiltration of polynuclear cells. 

Sections stained for bacteria show very rarely a 
short chain of streptococci in the blood stream and 
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capillary tufts of the glomeruli. The masses of cells 
found in the convoluted tubules of the cortex are 
shown to contain large numbers of bacilli and a 
few chains of streptococci (Fig. 2). In many places 
tubules which contain no cell detritus show con- 
siderable numbers of bacilli within the epithelial 
cells. A few streptococci and bacilli are found in 
the infiltrated interstitial tissues. The necrotic 
area at the base of the pyramid already described 
shows an extensive bacterial invasion of bacilli 
and streptococci but with fragments of tubules 
loaded with bacteria apparently serving as the center 
of necrosis. Streptococci are much more numerous 
in this region than in any other portion of the kid- 
ney. The masses of “detritus” in the tubules of 
the pyramids are seen to consist almost entirely of 
large masses of bacilli (Fig. 5). Very few strepto- 
cocci are found in this region. 


Note.— The explanation of the pathological picture 
presented in this kidney seems to point toward an early 
infection with colon bacilli in which the bacilli have been 
excreted through normal glomeruli. Some have been 
arrested high in the convoluted tubules, many more in 
the distal convoluted tubules, while large numbers have 
reached the straight tubules and some even to the pelvis 
of the kidney. A subsequent infection with streptococci 
in which most of the streptococci have also passed the 
glomerulus seems to have taken place. The streptococci 
have been arrested in the already damaged distal convo- 
luted tubules and kave produced along with the colon 
bacilli an extensive suppurative process at the bases of 
the pyramid with resulting complete transverse lesion of 
all structures at that level. Inasmuch as the blood supply 
of the pyramid is from above downward from the point of 
vessel division at the base of the pyramid, the transverse 
lesions with rupture of blood-vessels at this point has re- 
sulted in anemia and subsequent necrosis of the pyramid. 
There are but two areas in this kidney in which a question 
of embolism needs to be considered; namely, the two areas 
of pyramidal necrosis of the cortex previously described. 


CASE 2. Autopsy No. 3427. East Medical 967-89. 
Female, age 21. January 13, 1915. Admission 
diagnosis: pneumonia, arthritis. Present illness. 
No previous urinary difficulties. Normal delivery 
four days ago following which the patient began 
to have abdominal pain with chills and fever. 
Urine, acid, very slight trace of albumin, many 
granular casts, red blood-cells and leucocytes. 
Blood culture, no growth. Culture from cervix 
showed staphylococci and bacilli, one a fusiform 
bacillus. Smear from cervix showed many staphy- 
lococci and streptococci. Patient died on seven- 
teenth day. Clinical diagnosis: Puerperal septice- 
mia, bronchopneumonia, endocarditis, septic arthritis 

Autopsy, 934 hours post-mortem. Anatomical 
diagnosis: Puerperal septicemia, diphtheritic en- 
dometritis, rupture of vagina with necrosis of peri- 
vaginal tissue, septic arthritis, diphtheritic colitis, 
soft spleen with infarcts, pyelitis, nephritis papil- 
laris mycotica, streptococcus septicemia. 

Kidneys, much enlarged. Combined weight 558 
grams. Capsules strip leaving a pale brownish red, 
smooth surface. On section the tissue is swollen 


but markings are retained. The cortex is not 
narrowed. ‘The cortices are pale brown red with 
a slight purplish cast. The pyramids are dark brown, 
and in the region of the apices many of them show 
pale yellowish, opaque, smooth, discreet, and con- 
fluent streaks. The glomeruli show no definite 
prominence. The pelves show injection of the 
blood-vessels with minute reddish spots. The 
ureters and bladder are normal. 

Microscopic examination. Throughout the whole 
tissue there is marked oedema. The cortical por- 
tions of the kidney show normal glomeruli with some 
congestion of the blood-vessels and the great ma- 
jority of the cortical tubules free from pus but the 
epithelium shows cloudy swelling. In one portion 
of the kidney there is an area of extensive infiltra- 
tion and necrosis of all renal tissue extending trans- 
versely across a portion of one of the pyramids. In 
this area the tubular epithelium is necrotic, the 
blood-vessels are ruptured and the portion of the 
pyramid beyond is anemic. Above the area of 
necrosis the blood-vessels are congested. In the 
remaining pyramids there are fine streaks of poly- 
morphonuclear infiltration extending from the 
bases of the pyramids toward the apex (Fig. 7). In 
the least extensive of these processes the lumen of 
the tubule is seen to contain clumps of bacteria 
surrounding which is a lozenge-shaped area of necro- 
sis including the epithelium of the tubule and the 
interstitial tissue on each side, sometimes extending 
far enough to include the adjacent tubule on each 
side. Beyond this area is a border of pus-cell in- 
filtration. Occasionally throughout the cortical 
regions there are a few tubules containing pus-cells. 

Bacteriological report. Cultures from the spleen 
show profuse growth of streptococci and question- 
bacilli; cultures from the heart blood show profuse 
growth of streptococcus. 

Sections stained for bacteria show a few strepto- 
cocci and bacilli wi out attending suppurative 
processes in the glomeruli and tubules of the cortex. 
In some instances considerable numbers of these 
organisms are found in the tubules containing the 
pus-cells previously described (Fig. 8). In the area 
of transverse lesion of a portion of a pyramid pre- 
viously described the tubules at the level of the 
necrotic area are found in many cases almost com- 
pletely destroyed, yet the portions of the tubular 
epithelium remaining present the picture of necrosis 
due to the presence of a large number of streptococci 
and a few bacilli within the lumen. Between these 
remnants of tubules is extensive infiltration with 
polymorphonuclear leucocytes, fragments of renal 
epithelium and some free blood. The bacteria 
found in the whole area of necrosis just described 
are chiefly situated in the remnants of tubules with 
a few scattered bacteria among the blood and pus- 
cells between the tubules. In the anemic area at 
the tip of the pyramid just described the blood-vessels 
are entirely empty. There is no infiltration of 
the interstitial tissue. The tubules contain large 
plugs of streptococci and bacilli: the former greatly 
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predominate. In the small lozenge-shaped areas 
in the region of the straight tubules previously de- 
scribed the central area, that is the lumen of the 
tubule, is seen to consist of large numbers of strepto- 
cocci and a few bacilli. Surrounding this group of 
bacteria is to be seen necrotic tubular epithelium 
surrounded by a zone of pus-cells. Among the 
pus-cells of the periphery bacteria are found with 
great difficulty. The pelvis of the kidney contains 
streptococci and bacilli. 

CasE 3. Autopsy No. 3575. West Surgical 
207462. Male, age 22, March 26, 1916. Admis- 
sion diagnosis: Carbuncle of neck. Present ill- 
ness. No previous urinary symptoms. Carbuncle 
of neck one week’s duration. Operation: incision 
of carbuncle followed by secondary operation for 
cellulitis of neck. Patient died fifth day. Culture 
from carbuncle, staphylococci. Urine: acid, al- 
bumin, slightest possible trace, rare epithelial 
and pus-cell. Clinical diagnosis: septicemia. 

Autopsy, 18% hours post-mortem. Anatomical 
diagnosis: Operation wound; carbuncle of neck; 
abscesses of lungs, myocardium, kidneys, and 
rectus muscle, small mural thrombus right ventricle, 
acute pericarditis, peritonitis, soft spleen, staphy- 
lococcus septicaemia. 

Kidneys. Combined weight 396 grams. Capsules 
strip easily. Surfaces show at several points minute 
yellowish spots situated singly and in groups. On 
section these are seen to be the surfaces of small 
collections of pus. Usually they arise within the 
cortex but in many instances they extend down often 
within the central portion of a pyramid as far as 
the middle of the pyramid. Markings retained, 
cortex not narrowed. The pelves, ureters, bladder, 
and urethra are negative. 

Microscopic examination. ‘There is oedema with 
some few areas of acute degeneration throughout 
the otherwise normal kidney tissue. Numerous 
sections show the presence of abscesses, mostly in 
the cortex (Figs. 9, 10,and 11);some inthe pyramids 
and one or two at the tips of the pyramids (Fig. 12). 
In none of these is there evidence of embolism. The 
‘majority of the abscesses of the cortex appear to 
take origin in glomeruli. The abscess is surrounded 
by a generous polynuclear infiltration. In most in- 
stances the abscess is situated a few millimeters 
below the surface (Fig. 9). In these instances the 
tubules leading down into the kidney substance are 
seen filled with polymorphonuclear leucocytes and 
surrounded by considerable polynuclear infiltra- 
tion of the interstitial tissue (Fig. 10). These tu- 
bules often lead downward to a second and even 
third abscess apparently of more recent origin than 
the one near the surface (Fig. 11). These secondary 


abscesses show the tubules both above and below 
them to be filled with polymorphonuclear leuco- 
cytes to a considerable distance from the abscess. 
In one instance a third abscess was found located 
just beneath the mucosa of the pelvis in the tip of 
the pyramid and showing a fine line of interstitial 
pus-cell infiltration connecting it with the overlying 
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two abscesses (Fig. 12). A noteworthy observation 
found with constancy is that where an abscess is 
situated a few millimeters below the surface of the 
kidney, the tubules above, although they may be 
surrounded by pus-cell infiltration, do not contain 
pus (Fig. 9), while those tubules below the abscess 
contain considerable pus (Fig. 10). 

Bacteriological report. Cultures from the heart 
blood, operation wound, abscess of the rectus muscle, 
and fluid from the peritoneal cavity show profuse 
growth of staphylococcus albus. 

Sections stained for bacteria show only staphylo- 
cocci. These are found in large masses within the 
abscesses, are almost universally found within the 
tubules containing pus, are occasionally found in 
apparently undamaged tubules immediately beneath 
abscesses, and are found in large plugs apparently 
arrested within the tubules at the tips of the pyra- 
mid. The pelvis contains a considerable number of 
staphylococci. 


2. THE LESIONS PRODUCED BY PYOGENIC 
ORGANISMS DIFFER IN ESSENTIAL PAR- 
TICULARS AND ARE _ DISTINGUISHABLE 
FROM THOSE PRODUCED BY NON-PYOGENIC 
ORGANISMS 


In much of the literature of renal infections 
one must inevitably infer that the authors 
believe that no definite distinction can be 
drawn between lesions produced by different 
types of bacteria. Thus Mallory in his 
Principles of Pathological Histology, p. 573, 
says: 


The lesions produced by a number of organisms 
may closely resemble one another. On this account 
an etiological classification is ordinarily carried out 
with only a few organisms, such as the tubercle 
bacillus and treponema pallidum. , 


Following the same idea he says somewhat 
later: 


Infectious agents which most commonly produce 
lesions of the kidney are the staphylococcus aureus, 
the streptococcus pyogenes, the bacillus coli, and 
the tubercle bacillus. Other organisms which 
occur less commonly are micrococcus lanceolatus, 
the bacillus mucosus capsulatus, actinomyces, 
and treponema pallidum. 


Thomson Walker has this to say upon the 
subject of the bacteriology of renal infections: 


The bacillus coli communis is the most common 
cause of renal infection, occurring in 75 per cent of 
cases. The next most frequent are the staphylococ- 
cus (especially the aureus), the streptococcus, the 
proteus of Hauser, and the bacillus pyocyaneus. 
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A little later, under the heading of ‘‘ Pyelitis 
of Pregnancy” he says: 


The bacteriology is similar to that of other renal 
infections. ; 


In contradistinction to these views, we 
believe that the lesions produced by the cocci 
and pyogenic bacilli (the pyogenic group) 
differ essentially from the lesions produced by 
non-suppurative organisms chiefly the colon- 
typhoid group. 


3. THE LESIONS PRODUCED BY THE PYOGENIC 
GROUP 
These lesions consist of perinephritic ab- 
scess, capsular abscess, capsulitis, cortical 
abscess, septic infarct and diffuse suppuration. 
In support of this proposition we submit 
cases 4 to 28 inclusive: 


CasE 4. Specimen No. 15, 3-39. West Surgical 
937-273. Male, age 45, February 26, 1915. Ad- 
mission diagnosis: Stone in right kidney. Present 
illness. No previous bladder symptoms. Three 
months ago sudden sharp non-radiating pain in 
right flank accompanied by nausea and vomiting, 
with temperature which has continued. He has 
had some hematuria. Physical examination shows 
much spasm and enlarged kidney on right. Urine 
at admission, acid, very slight trace of albumin, 
many leucocytes, rare red blood-corpuscle. Cystos- 
copy, bladder normal, right kidney infected with 
staphylococci, renal pelvis not abnormal, which 
excludes tumor and pyonephrosis. —« 

Diagnosis: staphylocpccus infection of right kid- 
ney, nephrectomy advised. X-ray showed right 
kidney enlarged, no evidence of stone. Culture 
from urine showed staphylococcus pyogenes aureus. 
Operation: nephrectomy. Kidney found enlarged, 
covered by a thick fibrous capsule which was 
oedematous. Capsule, which was 1 to 2 centimeters 
thick, stripped off with difficulty and several small 
abscesses evacuated in the process. The kidney 
was large, whitish, with red-yellow mottling. 
The pelvis was not dilated; the ureter was normal. 
Uneventful recovery. 

Pathological report. A somewhat enlarged kid- 
ney with adherent perirenal fat. Sections show 
multiple abscesses scattered throughout the cortex 
and medulla. Intervening tissue opaque. Ex- 
amination shows extensive infiltration with round 
cells with here and there abscess formation. Tubu- 
lar epithelium is swollen. Multiple abscesses present. 

Sections stained for bacteria. Show many staphy- 
lococci in clumps in the abscesses. A few bacteria 
are to be seen in the areas of infiltration above de- 
scribed. These areas show subacute infectious 
processes with obliteration of the tubules to such 
an extent that the bacteria outside abscesses can- 
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not be located with accuracy. Cocci are present in 
the pelvis without any evidence of pyelitis. 

CasE 5. Autopsy No. 232. West Surgical 331- 
111. Male, age 20, March 6, 1898. Present illness. 
Septic finger, two weeks duration. Operation: 
incision and drainage. Temperature at admission, 
104.8. Pus from hand showed staphylococcus 
pyogenes aureus and bacilli. Patient died on fifth 
day with symptoms of pneumonia. Clinical diagno- 
sis: Septic hand, metastatic pneumonia. 

Autopsy, §5 hours post-mortem. Anatomical 
diagnosis: Gangrene of finger, phlegmon of arm, 
secondary abscess sternoclavicular articulation and 
subpubic connective tissue, abscesses of lungs and 
kidneys, acute hyperplasia of spleen. 

Kidneys, considerably enlarged. Capsules 
strip easily revealing numerous small abscesses in 
the substance of the kidney. On section similar 
abscesses are seen scattered irregularly through the 
cortex and less abundantly in the pyramids. Cor- 
tical tissues opaque and swollen. 

Bacteriological report. Abscesses of kidney and 
lung and heart blood show growths of staphylococ- 
cus pyogenes aureus. 

Sections stained for bacteria. Numerous staphy- 
lococci in the abscesses, some few in the blood stream. 
The majority of glomeruli and tubules are ap- 
parently undamaged. Many abscesses in the pyra- 
mids appear from the location of bacteria to take 
origin from the lumen of the tubules. Many 
epithelial cells are filled with phagocyted cocci. 
In one or two areas abscesses appgar to take origin 
in the interstitial tissue in one of which an embolus 
can be demonstrated. 

Case 6. Autopsy No. 2492. West Surgical 
647-275. Male, age 34, November 23, 1909. 
Present illness. Admitted with diagnosis of tumor 
of the bladder with cystitis. Temperature t1o1°. 
Urine, neutral reaction, albumin 4 per cent; 
sediment much blood. Patient unable to void 
on account of hematuria, placed on constant 
drainage. Amount of urine extremely small. 
Patient died without operation on the twentieth day. 

Clinical diagnosis. Tuberculosis of the prostate 
(?), uremia. 

Autopsy, 11% hours post-mortem. Anatomical 
diagnosis: Squamous cell carcinoma of bladder with 
bone formation in the stroma, suppurative nephritis 
of right kidney, occlusion of ureters in bladder-wall, 
atrophy of right kidney with pelvic dilation, com- 
pensatory hypertrophy of left kidney, dilation of 
ureters. 

Kidneys. Right kidney weighs 109 grams, left 
268 grams. Capsules strip easily. Markings of 
the left kidney are retained; right kidney not clearly 
defined. Cortex of right kidney is narrowed, that 
of left is normal. The pelvis of the right kidney is 
dilated leaving only a small amount of kidney tissue. 
Scattered throughout the kidney tissue are numerous 
small dark red hemorrhagic areas. The left kidney 
shows a slightly dilated pelvis. Both ureters are 
markedly dilated, the right filled with blood. 
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Probe cannot be made to pass through the urethro- 
vesical orifice on either side. The bladder-wall is 
markedly thickened especially on the right where 
there is a large grayish white mass extending be- 
yond the median line and infiltrating the bladder- 
wall. 

Microscopic examination. Right kidney shows 
much fibroid atrophy of the tubules and glomeruli 
and infiltration with lymphocytes. Here and 
there small abscesses are present. Left kidney 
shows oedema. Here and there a small focus of 
atrophy with lymphocytic infiltration is seen. 

Bacteriological report. Cultures from the heart 
blood show no growth. Sections stained for bacteria. 
The sections preserved from this autopsy show no 
true abscesses but only low grade kidney change. 
Large cocci are found in the glomeruli of the tubules 
and scattered throughout the interstitial tissue, 
may be post-mortem invasion. 

Case 7. Autopsy No. 2364. South Surgical 
179-203. Female, age 1 year 10 months, May 
7, 1909. Present illness. Comes in for tumor 
of the left kidney. For past two weeks has had 
hematuria followed by fever. Temperature at 
entrance, 102. 

Second day after admission to the hospital, while 
eating, child suddenly uttered a piercing shriek, 
turned cyanotic, and died. Clinical diagnosis: 
Sarcoma of kidney, pulmonary ebolism. 

Autopsy 4 hours post-mortem. Anatomical 
diagnosis: Adenosarcoma of the left kidney with 
metastasis in the abdominal lymph-nodes, suppura- 
tive nephritis, pulmonary embolism. 

Kidney. The left ureter when followed upward 
opens into an irregular yellow mass which contains 
considerable broken down creamy white material. 
Just beyond the opening of the ureter there is a 
small strip of tissue showing markings with pyra- 
mids and glomeruli. In one place there is a streak 
of yellow running through what appears to be a 
pyramid. This kidney tissue is continuous with 
and passes over into a large tumor mass. ‘The ure- 
ters and bladder are normal. 

+ Microscopical examination. Kidney shows the 
tumor to consist of adenosarcoma of the kidney. 
In one section in some of the renal tissue are follicles 
of lymphoid tissue. In the right kidney there are 
foci of suppurative nephritis. 

Bacteriological report. Culture from the heart 
blood shows no growth. Sections stained for bac- 
feria. In three places in the kidney small arteries 
are found plugged with hyaline masses containing 
a few partly disintegrated cells and large numbers 
of staphylococci. In one instance there is evidence 
of some suppuration about the plug while in the 
other two there is no evidence of tissue change. 

CasE 8. Autopsy No. 623. South Surgical 
48-148. Male, age 15. November 8, 1900. Ad- 
mission diagnosis: Septic arm. Present illness. 


Five months ago patient had felon of finger which is 
now healed. Two days ago, without apparent 
cause, the right elbow became swollen and painful. 
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Temperature 102. Operation. Incision and drain- 
age of elbow-joint. Pus showed staphylococcus 
pyogenes aureus. Died ninth day. Urine exam- 
ination not recorded. Diagnosis: Septicemia, os- 
teomyelitis. 

Autopsy 19% hours post-mortem. Anatomical 
diagnosis: Operation wound of right arm with 
osteomyelitis of the humerus; multiple abscesses of 
the lungs, serofibrinous pericarditis, abscesses of 
the myocardium, abscesses of the prostate, suppura- 
tive nephritis, acute degeneration of the liver, acute 
hyperplasia of spleen, ecchymosis in the mucosa of 
the stomach, tuberculosis of the left epididymis and 
testis, staphylococcus septicemia. 

Kidney. At several points in each kidney just 
beneath the capsule are. yellowish purulent foci the 
size of a pinhead. 

Bacteriological report. Cultures from the heart 
blood show staphylococcus pyogenes aureus. Liver, 
spleen, lung, and pericardium show the same. 

Microscopic examination. ‘The cells of the tubules 
of the cortex show some swelling and granulation. 
There are a few small abscesses apparently originat- 
ing in glomeruli. One or two of the convoluted 
tubules show beginning abscess formation. 

Sections stained for bacteria show large numbers of 
staphylococci in the abscesses. Staphylococci are 
found in the tufts of glomeruli, capsule of Bowman, 
tubules, and a few in the lymph-spaces. Small ab- 
scesses in the lower tubules show the cocci mostly 
confined to the lumen of the tubule. 

CasE 9. Autopsy No. 2784. East Surgical 712- 
291. Male, age 49. January 28, 1911. Present 
illness. Uremia, hematuria, and pyuria at en- 
trance to hospital. Urine examination not recorded. 
Temperature 99. White blood count 18,000. 
Cystoscopy showed inoperable carcinoma of the 
bladder. Patient died the following day. Clinical 
diagnosis: Uremia, carcinoma of the bladder, in- 
fected kidneys. 

Autopsy 634 hours post-mortem. Anatomical 
diagnosis: Carcinoma of the bladder, pyonephrosis, 
suppurative nephritis, perinephritic abscess, soft 
spleen. 

Kidneys. Right kidney weighs 260 grams. The 
perinephric tissue is markedly thickened and shows 
extensive infiltration with pus. The capsule strips 
with difficulty leaving an irregular surface dotted 
over with numerous minute yellow points which 
yield pus. The cortex is 5 to 8 millimeters. On 
section the surfaces show minute collections of pus 
situated mainly in the cortical region. The pelvis 
and ureter are slightly dilated. The right ureter 
is somewhat occluded by a new-growth of tissue 
in the bladder. The left kidney weighs 193 grams. 
The perinephric tissue is greatly thickened and shows 
extensive infiltration with pus. The capsule strips 
leaving a lumpy surface dotted over with abscesses. 
The cortex measures 5 to 6 millimeters. Section 
surfaces show minute collections of pus mainly in 
the cortical region. In some places the tubules are 
dilated. The calices show yellow necrotic flakes. 
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The left ureter is dilated and partly occluded by 
new-growth of bladder. The bladder mucosa is 
inflamed. The prostate is not enlarged. The upper 
part of the organ is involved in a new-growth of the 
bladder-wall which extends down onto the posterior 
portion of the prostate. 

Microscopic examination of the kidney is not re- 
corded. 

Bacteriological report. Culture from heart blood. 
.No growth. Sections stained for bacteria show no 
bacteria other than staphylococci. They are 
found in the lymph-spaces and within the lumina of 
tubules, sometimes phagocyted in the epithelium of 
the tubules, and diffusely in the abscesses. No 
bacilli are seen in the kidney tissue. There are a 
few lying free in the pelvis. 

CasE 10. Autopsy No. 2381. South Surgical 
182-189. Male, age 24. June 12, 1909. Pres- 
ent illness. Injury to right forearm eight days 
ago. Three days ago became delirious. Arm much 
swollen. Blood cultures showed staphylococcus 
pyogenes aureus; cultures from arm, staphylococcus 
aureus. Urine examination, not recorded. White 
blood count, 17,200. Temperature, 103-108. Died 
second day after entrance. 

Clinical diagnosis: Septicemia, septic wound. 

Autopsy, 1734 hours post-mortem. Anatomical 
diagnosis: Septic wound of forearm, right, multiple 
abscess of myocardium, liver, kidneys, brain, acute 
splenic tumor. 

Kidneys. Combined weight 312 grams. Cap- 
sules free. The surface is marked by numerous 
round and oval abscesses surrounded by reddish 
zones. The stellate veins are injected. On section 
cortex is of normal thickness. Both cortex and 
medulla show numerous fairly sharply circumscribed 
round spots many of them surrounded by reddish 
zones. Both kidneys present practically the same 
picture. The bladder shows injected mucosa and 
dark colored areas. Pelves and ureters are normal. 
No microscopic examination or bacteriological report 
is recorded. Sections stained for bacteria show large 
numbers of staphylococci found only within the 
small abscesses. 

CasE 11. Surgical 
Surgical 157-307. 
1907. Past history. 
year ago. 

Present illness. For three weeks has had hema- 
turia and pyuria with dull aching pain in the right 
kidney. No stricture. 

Urine, acid, large trace of albumin, pus and blood. 
Temperature, 100. Operation, nephrectomy with 
drainage, uneventful recovery. Clinical diagnosis: 
Focal suppurative nephritis. 

Pathological report. Large kidney fibrous at 
one end with abscess. Several small purulent foci 
scattered through the substance. Sections stained 
for bacteria showed only staphylococci present; 
these are found only in abscesses. 

CasE 12. Autopsy No. 138. East Surgical 
vol. 328, p. 77,177,176. Male, age 62, July 9, 1897. 


Case No. 712-90. South 
Male, age 28, December 24, 
Gonorrhoeal infection one 
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Diagnosis: Carcinoma pancreas. Past history: 
Eight years ago had pain in right lumbar region 
referred to groin and testes. Present illness. 
Admitted to the hospital for gastric symptoms. 
Urine examination, on admission was negative save 
for slight trace of albumin, occasional pus-cell, no 
casts. Operation: Exploratory laparotomy for 
carcinoma of pancreas. Operation wound became 
septic. Small abscesses developed about stitch 
holes with miliary abscesses in deep fat throughout 
the length of the wound. Continued temperdure 
after operation ranging from 100 to 103°. fter 
one month from operation patient’s wound gradually 
became cleaner showing good granulations. The 
patient, however, continued to lose ground, and 
became progressively weaker. The temperature 
again rose. He developed phlebitis in right leg, 
spasticity in right hand and arm, and swelling o 
left parotid region. Died on the thirty-eighth da 

Autopsy 7 hours post-mortem. Anatomical 
diagnosis: Carcinoma pancreas and adjacent glands 
involvement of the liver and glands along tk 
abdominal aorta and iliac vessels; abscess in tiss 
of the abdominal wall; acute purulent phlebiti 
cedema lungs with abscesses of upper right lobe an@ 
lower left lobe; degeneration of the kidneys with 
subacute abscess formation. 

Kidneys, enlarged. Combined weight 544 grams. 
Cortices 5 to 7 millimeters. Capsules strip with a 
few adhesions. Surfaces yellowish red with thickly 
sown pinhead to bean sized areas, yielding on section 
white semi-fluid pus. These areas are more nu- 
merous in the right kidney. On section the pelvis 
is not remarkable. The markings are indistinct 
in places. Scattered through the tissue are small 
yellowish areas and patches mostly in or near the 
cortex. In the left kidney, but also showing every- 
where in the right kidney, are yellowish streaks 
extending down from the cortex into the pyramids. 
The bladder shows nothing abnormal. 

Bacteriological report. Cultures from the heart 
blood, liver, kidneys, pleura, spleen, and pus in the 
peritoneal cavity show staphylococcus pyogenes 
aureus. Pus from the peritoneal cavity shows in 
addition bacillus coli communis. 

Microscopic examination shows a few scattered 
darkly stained areas equally distributed through 
the cortex and pyramids. These areas are on the 
average the size of a pinhead. In the pyramids 
they seem elongated in the direction of the tubules. 
On examination, they are seen to consist of numerous 
pus-cells closely packed together in the midst of 
which remains of kidney structure are rather faintly 
indicated. Interspersed among the pus are small 
granulation tissue-cells. This condition would 
indicate that the process had lasted for some time. 
These areas are abscesses in the process of healing. 
Considerable granular detritus and colorless ring- 
like bodies lie in the lumen of the tubules. No 
emboli are made out. 

Sections stained for bacteria. Right kidney shows 
in one corner of the section several small abscesses 
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two or three times the size of a glomerulus, all of 
which seem to take origin from glomeruli or the 
neighboring proximal convoluted tubules (Fig. 13). 
In the centers of these areas are large masses of 
staphylococci. There are many new connective- 
tissue cells. Surrounding the abscess areas, there 
is a diffuse infiltration with new connective-tissue 
cells and polynuclear leucocytes. Many of the 
tubules leading toward the pelvis from these areas 
show plugs of pus and desquamated epithelial cells 
om studded with phagocyted bacteria. In the 
regia of the distal convoluted tubules such bac- 
terial plugs are seen to form the centers of small 
abscesses. ‘Throughout the remainder of the section 
the tissue is for the most part unchanged. In some 
areas, however, there is considerable desquamation 
of the epithelium of the tubuli contorti. In all 
ch portions of the sections the blood-vessels are 
Pen to contain large numbers of staphylococci 
ost of which are within the leucocytes (Fig. 14). 
1 several areas the capillary entering the glomerulus 

the tuft of the glomerulus contain large num- 
s of staphylococci (Fig.15). Inthe glomeruli the 
phylococci are seen lying in the capillaries and 
so free in the capsule of Bowman (Fig. 16). In 
one of these glomeruli was there any extravasation 
of blood into the capsule indicating a rupture of 
the capillary. In one of the glomeruli, in which a 
V fortunate plane of section shows a considerable por- 
tion of the first part of the tubule, bacteria are seen 
not only lying in the capsule of Bowman but enter- 
ing the tubule (Fig. 17). In all portions of the 
convoluted tubules considerable numbers of bacteria 
are seen in the tubules but mostly contained within 
the epithelial cells (Figs. 18 and 19). In the straight 
collecting tubules bacteria seem always to lie in the 
lumina of tubules. In the pelvis, staphylococci 
and bacilli are found. The pelvic mucosa looks 
normal. Some few bacteria are to be found in the 
interstitial tissue, most of them lying in the lymph- 
spaces. 


Note.— This kidney seems to indicate that there has 
been two general infections. In the first there was con- 
siderable abscess formation resulting, which had begun 
to heal. There seems in addition to have been a severe 
septicemia, many bacteria from which are seen in the pro- 
cess of excretion through undamaged glomeruli. 


CasE 13. Autopsy No. 322. West Medical 
510-162. Male, age 69, September 19, 1808. 
Present illness. Has been sick for two weeks with 
dyspnoea as chief complaint. Physical examination 
shows nothing of interest save high temperature 
and abscess back or neck. White blood count, 
82,000. Urine, acid, cloudy, albumin, slight trace; 
sediment, few hyaline casts, blood, leucocytes. 
Died fourth day. Discharge diagnosis: Septicemia. 
Abscess of neck. 

Autopsy 6 hours post-mortem. Anatomical 
diagnosis: Phlegmon right shoulder, multiple 
abscesses lungs, suppurative nephritis with in- 
farctions, acute hyperplasia spleen, decubitus. 
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Kidneys. Capsules free, cortex of normal width, 
markings retained. Here and there in the pyramids 
and in the cortex are a few grey, opaque pinhead 
sized points. In one kidney there is a large wedge- 
shaped area extending from the base of a pyramid 
upward to the capsule. The tissue is opaque, pale, 
and the outline is marked by a grey zone. Pelves, 
ureters, and bladder normal. 

Microscopic examination. Micrococci, seen in 
the abscesses. In one or two instances plugs of 
micrococci are found in the small vessels. Cultures 
from the carbuncle in the back show staphylococcus 
pyogenes aureus. Heart blood, spleen, liver, and 
kidney the same. 

Sections stained for bacteria. One area, the small 
pyramidal area of. suppuration, apparently takes 
origin from a bacterial embolus in a small artery. 
In other instances the glomeruli are clearly the seat 
of abscess formation, while in still others plugs 
of bacteria are found in the lumina of tubules sur- 
rounding which there is a narrow area of necrosis 
of epithelium, outside of which is infiltration with 
polynuclear leucocytes. In still other areas staphy- 
lococci singly or in small groups are found in the 
arterioles entering glomeruli. In the glomeruli they 
are found within the capillaries and in the tubules, 
in many cases phagocyted within epithelial cells 
of the convoluted portion. In some _ instances 
bacteria are seen within epithelial cells in apparently 
normal tubules. 

CaAsE 14. Autopsy No. 2597. West Medical 
762-47. Male, age 65, May 2, 1910. Present 
illness. Eleven months painful and difficult urina- 
tion; brown, cloudy urine. Four months severe 
gastric symptoms suggestive of cancer. Tempera- 
ture normal at entrance. Urine, alkaline, albumin 
slight trace, occasional cast. No urine. culture 
recorded. 

Four days later without apparent reason patient 
began to have hematuria with small amount of 
pus, accompanied by rise of temperature to 105.5° 
and died the third day following. 

Autopsy 18 hours post-mortem. 

Anatomical diagnosis. Adenocarcinoma of 
stomach, multiple carcinoma of small intestines, 
chronic nephritis, suppurative nephritis of right 
kidney, renal and ureteral dilatation, arteriosclerosis, 
cholelithiasis, small fibroma of bladder-wall. 

Kidneys. Combined weight 200 grams. Left 
kidney capsule strips but is somewhat adherent. 
Cortex is 1 to 2 millimeters in width. Left ureter 
is slightly dilated along its entire course but opens 
freely into the bladder. The mucosa is negative. 
Right kidney capsule strips with some fine adhe- 
sions. The granular surface is dotted over in many 
places with minute’ yellow spots. On section the 
tissue is firm, cortex extremely narrowed. The 
yellow spots described as present on the surface 
project down into the kidney tissue as minute, 
small, reddish irregular areas. The pelvis is 
slightly dilated. The mucosaissmooth. The right 
ureter is dilated; its mucosa is smooth; and opens 
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Fig. A. Typical microscopic field from the kidney of 
patient known to have had colon pyelonephritis of hama- 
togenous origin attended by a marked fall in phthalein 
output and subsequent return to normal function. The 
kidney is essentially normal. Photo by L.S. Brown x 45. 


freely into the bladder. The bladder mucosa is not 
remarkable save that in one area there is a round 
minute pedunculated mass springing from the 
mucosa. The prostate is negative. 

Microscopic examination. ‘There is marked fibroid 
atrophy of the renal tissue with much arteriosclero- 
sis, extensive suppuration, and destruction of renal 
tissue in the surrounding areas. 

Bacteriological report. Cultures from spleen 
show question of bacilli. Sections stained for bac- 
teria show only staphylococci. These are found 
in abscesses and a few in the tubules within the 
protoplasm of a clump of pus-cells. 

CasE 15. Autopsy No. 2998. West Medical 
814-201. Male, age 64, February. 7, 1912. Past 
history: Boils on the shoulder three years ago. 
For six years has had diabetes. Present illness. 
Sore toe of two weeks’ duration. Coma. Physical 
examination shows diabetic gangrene. Temperature 
normal. Urine contains much free blood and pus, 
slight trace of albumin, sugar, acetone, and diacetic 
present. Patient sent to ward where he promptly 
died. Clinical diagnosis: Diabetes, acidosis, coma. 


Autopsy. 19% hours post-mortem. Anatomical 
diagnosis: Diabetes, arteriosclerosis, abscess of 


prostate, amyloid kidneys, gangrene of toe, soft 
spleen, small abscess of kidney, staphylococcus 
septicaemia. 

Kidneys. Combined weight 540 grams. Cap- 
sules strip leaving smooth surface save in one point 
on the right kidney where there is a collection of 
fibrinopurulent material which extends into the 
perinephric fat. The cortices are not narrowed. In 
the substance of the right kidney a short distance 
below the collection of pus on the surface there is a 


Fig. B. Typical field from rabbit kidney through which 
paratyphoid bacillus alpha has been passed in large 


Save for one changed 
Photo by L. S. 


numbers on three occasions. 
glomerulus at (a) the kidney is normal. 
Brown, x 45. 


small dark red area the central portion of which is 
soft. The ureters are free. The bladder shows 
hypertrophy of the trabeculae and the mucosa of the 
trigonum shows swelling and dirty reddish discolora- 
tion, with here and there minute, yellowish, soft 
areas. The prostate is slightly enlarged and shows 
numerous small areas of pus throughout the organ. 
They are most numerous in the middle lobe and 
extend up beneath the trigonum. Cover glass 
preparations from the prostatic pus show staphy- 
lococcus. 

Microscopic examination. Kidneys show amy- 
loid infiltration of the small arteries and glomeruli, 
oedema with some areas of necrosis and pus-cell 
infiltration. Sections of the prostate show sup- 
puration and abscess formation. 

Bacteriological report. Cultures from the heart 
blood show many colonies of staphylococci. Sec- 
tions stained for bacteria stiow staphylococci alone 
in the small abscess cavity. 

Case 16. Autopsy No. 2262. West Medical 
712-95. Female, age 45. November 30, 1908. 
Past history: Negative save for polyuria five years 
ago at which time diagnosis of diabetes made. 
Present illness, patient comes in for abnormal 
menstruation. Urine acid, no albumin, sugar ace- 
tone or diacetic present, moderate amount of pus. 
Patient put on very strict diabetic diet. Patient 
continued comfortable except hungry for 15 days 
at which time she became drowsy, developed a 
slight cough, and scattered rales in the lungs and 
died on the seventeenth day. Clinical diagnosis: 
Diabetes, acidosis, endometritis. 

Autopsy. 14% hours post-mortem. Anatomical 
diagnosis: Glycosuria, tuberculosis of left lung, 
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Fig. 2. Proximal convoluted tubule of the cortex filled 
with desquamated epithelium and containing bacteria. 


soft spleen, suppurative nephritis with miliary 
abscesses of right kidney. 

Kidneys. Combined weight 385 grams. Cap- 
sules strip easily save over an area of the right kid- 
ney where there is a reddened spot 5 millimeters in 
diameter. This area is dotted with minute ab- 
scesses. Cover glass preparation from pus is nega- 
tive for tubercle bacilli. On section the remaining 
tissue of the kidney is firm, markings are visible, 
cortex is not narrowed, the pyramids are brownish 
red and show indefinite minute yellow areas in 
places. Bladder, ureters and pelves are not re- 
markable. 

Microscopic examination. In two sections of the 
kidney there are abscesses with suppurative in- 
filtration. There is no tuberculosis. 

Bacteriological report. Cultures from the heart 
blood and spleen show no growth. Sections stained 
for bacteria show some hemorrhagic glomeruli in 
which are cocci in very small numbers. An oc- 
casional group of cocci can be found in the lumina of 
tubules low down toward the tips of the pyramids 
and a few in the pelvis. The sections preserved 
from this kidney show no abscesses. 

Case 17. Autopsy No. 1828. East Surgical 
554-275. Male, of 29. November 25, 1906. 
Present illness. Carbuncle upper lip, five days’ 
duration. Intense oedema, fever. No renal ten- 
derness or masses. Temperature 104°. Urine, 
negative (but no sediment done). Patient died 
third day. Clinical diagnosis: Carbuncle of lip, 
septicemia. 

Autopsy 6 hours post-mortem. Anatomical 
diagnosis: Carbuncle of lip, multiple abscess of 
the lung with empyema, suppurative infiltration of 
the anterior and superior mediastinum, suppurative 
nephritis, acute hyperplasia of spleen, staphylococ- 
cus pyogenes aureus, septicemia. 


Kidneys. Combined weight 360 grams; capsules 
slightly adherent. There are three or four minute 
suppurative foci in the kidneys. The cortices are 
normal in width and the markings retained. The 
bladder and ureters are not remarkable. 

Microscopic examination. ‘There is cloudy swell- 
ing of the epithelium of the tubules. 

Bacteriological report. Cultures from the heart 
blood and spleen show staphylococcus pyogenes 
aureus. Sections stained for bacteria show large 
clumps of staphylococci within the abscesses, none 
in any other part of the section. 

Case 18. Autopsy No. 1201. South Surgical 
g1-255. Female, age 43. March 16, 1904. 
Present illness. Recent pneumonia followed by 
empyema with symptoms of brain abscess of two 
weeks’ duration. Urine examination at admission 
negative; thirteen days later slight trace of albumin, 
small amount of blood and pus. Operation. Ex- 
ploration of old empyema. Following operation 
patient became unconscious and general paralysis 
developed. Patient died thirty-third day. Clin- 
ical diagnosis: EEmpyema, brain abscess. 

Autopsy. Anatomical diagnosis: Abscess of 
brain, chronic empyema left with sinus communica- 
ting with the splenic flexure of the colon, subdia- 
phragmatic abscess, ulcer of stomach with secondary 
carcinoma, abscess of kidney, operation wound. 

Kidneys. The kidneys are of normal size; capsule 
strip. At one point in the surface of one of the 
kidneys is a small abscess which extends a short dis- 
tance into the kidney tissue. The bladder and 
ureters show nothing abnormal. 

Microscopic examination. Kidney sections show 
rather extensive degeneration of the renal elements. 

Bacteriological report. Cover glass preparations 
from'the pus of the brain abscess show leucocytes, 





Fig. 3. Microphotograph of area of complete transverse 
lesion (@—a) at base of a pyramid. Below is shown 
necrotic pyramid. 6 — b Congested blood-vessels. 
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staphylococci, streptococci, and bacilli. Cultures 
from the heart blood show no growth; liver shows 
many colonies of colon-like bacilli and a few strepto- 
cocci; spleen shows slight growth of colon-like 
bacilli. Sections stained for bacteria show clumps of 
staphylococci in abscesses, none found in the tubules 
or pelvis. 

CasE 19. Autopsy No. 1093. West Surgical 
441-45. Female, age 53, June 15, 1903. Past 
history negative as to genito-urinary tract. Present 
illness. Five years ago gall-stone symptoms, urine 
examination on admission negative. Operation, 
cholecystotomy with drainage of common duct. 
Slight sepsis of wound occurred. During convales- 
cence swelling of right parotid gland which was 
later incised. Patient died on the thirty-fourth 
day. Clinical diagnosis: Gall-stones and pyzemia. 

Autopsy 14% hours post-mortem. Anatomical 
diagnosis: Cholecystectomy with open bile-duct, 
subcutaneous abscess of the walls of the wound, 
phlegmon of neck, abscesses of kidneys, septicaemia 
staphylococcus pyogenes aureus. 

Kidneys. Weight is not mentioned; capsules 
strip easily. In two or three places in each kidney 
the surface shows several small abscesses which ex- 
tend a short distance into the kidney substance. 
Cover glass preparations from the pus of these 
abscesses show leucocytes and staphylococci. Ure- 
ters and bladder show nothing worthy of note. 

Microscopic examination. Sections from the 
kidneys show abscesses. 

Bacteriological report. Cultures from the heart, 
liver, spleen, skin abscesses, and kidney abscesses 
show growth of staphylococcus pyogenes aureus. 
Sections stained for bacteria. Abscess cavities show 
large clumps of staphylococci, no other bacteria. 

Case 20. Autopsy No. 1039. West Medical 
584-40. Male, age 38, March 15, 1902. Present 
illness. Seven weeks ago began to feel poorly, 
slight gastric symptoms, restlessness at night. 
Two weeks later gave up work. Still later he began 
to develop pain and local areas of soreness in the 
left arm. Temperature at entrance 100° and con- 
tinued as a high septic temperature. Physical 
examination. Large abscess of right shoulder, 
another over sacrum. On back and extremities 
numerous small semifluent abscesses. Pus from 
abscesses showed staphylococcus pyogenes aureus. 
White blood count 26,000. Urine, acid; albumin, 
slightest possible trace; sediment, rare casts but 
some with pus-cells adherent; few pus-cells, much 
epithelium. Patient continued with high fever 
until death on the fifth day. Clinical diagnosis: 
Pyzmia, multiple abscesses. 

Autopsy 39% hours post-mortem. Anatomical 
diagnosis: Multiple abscesses of the liver, throm- 
bosis of hepatic vein, multiple abscesses of lungs, 
kidneys, and subcutaneous tissue of extremities 
and trunk, hyperplasia of spleen, purulent otitis 
media, septicemia, staphylococcus pyogenes aureus. 

Kidneys. Combined weight 416 grams. Cap- 
sules free. Scattered throughout the substance of 
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Fig. 4. Drawing through area of kidney including cor- 
tex, zone of suppuration, and portion of necrotic papilla. 
a, Fairly normal cortical tubules; /, congested vein; c, 
anemic necrotic area of pyramid a, Fig. 1; d, area of 
transverse suppurative lesion (purplish area of Fig. 1 
marked b); e, empty blood-vessels of anzmic papilla, 


each kidney are several small abscesses containing 
pus. Some of these are arranged in more or less 
confluent groups. Cortices of normal width with 
markings retained. Bladder, prostate and ureters 
normal. 

Microscopic examination. Aside from the ab- 
scesses, the renal tissue is not remarkable. 

Bacteriological report. Cultures from the heart, 
liver, and spleen, abscesses of the right kidney, hip 
and left ankle show profuse growth of staphylococcus 
pyogenes aureus. Cover glass preparations from 
these abscesses show staphylococci but no other 
bacteria. Sections stained for bacteria. Abscess 
cavities contain clumps of staphylococci, no other 
organisms. 





Fig. 5. Microphotograph of a necrotic anemic papilla 
showing necrosis of interstitial tissue and epithelium of the 
tubules with fragmentation of nuclei and loss of cell out- 
line. The lumen of one tubule is seen filled with large 
clumps of bacteria (almost entirely colon bacilli). Empty 
blood-vessels seen at a. Bacilli treated with 4o per cent 
formalin to cause them to retain the gram-stain for 
photographic purposes. Photo by L. S. Brown, x 1500. 





CAsE 21. Autopsy No. 986. East Medical 573- 
138. Female, age 52, December 22, 1902. Past 
history, negative. Present illness. Eight days ago 
symptoms of acute infection with vomiting, loss of 
appetite, shortness of breath, and urinary inconti- 
nence. Physical examination. Considerable fluid in 
abdomen, evidence of fluid in both chests. Ques- 
tion of tumor mass in abdomen. ‘Temperature 
normal and remained so. White blood count 62,000. 
Urine, acid, slight trace of albumin, moderate 
amount of pus. Abdominal fluid, exudate cells, 
polymorphonuclear leucocytes. A few cocci in 
abdominal fluid. Patient died suddenly on third 
day. Diagnosis: Ovarian cyst, septicemia and 
pyxmia. 

Autopsy, 6 hours post-mortem. Anatomical 
diagnosis: Cystomata of the ovaries with suppura- 
tion and gangrene, compression and dilatation of the 
right ureter, suppurative nephritis of the right 
kidney. 

Kidneys. Left kidney somewhat larger than 
right. Capsule strips. Cortex narrow markings re- 
tained. On the surface of the right kidney are a 
number of whitish slightly elevated areas which on 
section show purulent material. These areas are 
not sharply outlined from the surrounding renal 
tissue and show some tendency to extend in the 
form of streaks into the cortex. 

Microscopic examination. On section kidney 
shows an area of injected renal tissue infiltrated with 
polynuclear leucocytes. The renal tubules appear 
to be disintegrated. 

Bacteriological report. Cultures from the heart 
and spleen no growth; from liver two colonies of 
bacillus coli communis. Peritoneal exudate shows 





Fig. 6. Microphotograph showing destruction of a 
tubule by bacteria contained within its lumen. Remnant 
of tubule seen to the left. Bacteria are chiefly streptococci. 
Photo by L. S. Brown, x 1500. 


bacillus coli communis, bacillus aerogenous capsula- 
tus and staphylococci. Section stained for bacteria 
show a few staphylococci in one of the tubules. 
There are no abscesses in the section preserved. 

CASE 22. Autopsy No. 813. South Surgical 
60-64. Male, age 31. January 6, 1902. 

Past history. . Gonorrhoea twice. Present illness. 
Appendix symptoms three weeks’ duration with 
abscess at time of entrance to hospital. Urine at 
entrance showed slight trace of albumin; sediment 
showed pus and very many casts, some with pus- 
cells adherent. Septic temperature ranging from 
100 to 104°. White blood count 43,000. Free pus 
in the abdomen, cultures from which showed 
staphylococcus pyogenes aureus. Patient died on 
the nineteenth day after admission. Clinical 
diagnosis: Appendix abscess, septicaemia. 

Autopsy 1334 hours post-mortem. Anatomical 
diagnosis: Gangrenous appendicitis with abscess 
formation with perforation and gangrene of cecum, 
suppurative phlebitis ileocolic and superior mesen- 
teric veins, suppurative thrombophlebitis portal 
vein, multiple abscess liver, abscess right kidney, 
laparotomy wound, acute hyperplasia spleen, 
streptococcus septicemia. 

Kidneys. Combined weight 203 grams, capsules 
strip. Cortex measures 6 millimeters. The pyra- 
mids are dark reddish in color. The substance of 
the right kidney in the pyramidal portion discloses 
on section a small collection of pus. No areas of 
suppuration found in the left kidney. Ureters, 
bladder, prostate, seminal vesicles, and testes are 
not remarkable. ‘ 

Microscopic examination. A fairly large section 
of the kidney fails to show any lesion worthy of 
mention. 
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Fig. 7. Lozenge-shaped abscesses in the collecting 
tubules of a pyramid. ‘The dark masses are streptococci 
and colon bacilli. The pale area just outside the clumps 
of bacteria is necrotic epithelium of the tubule. The whole 
is surrounded by a border of pus-cell infiltration. Photo 
by L. S. Brown, x 4o. 


Bacteriological report. Liver and spleen show pro- 
fuse growth of bacilli of the colon group. In the 
water of condensation are numerous micrococci 
and a number of streptococci. Cultures from the 
liver at the time of operation show innumerable 
colonies of staphylococcus pyogenes aureus. Sec- 
tions stained for bacteria. There are no abscesses 
in the section preserved. In one of the collections 
of leucocytes in a tubule a few staphylococci are 
found, too few to make any estimate as to the nature 
of the infection. 

CasE 23. Autopsy No. 1065. East Surgical 
440-269. Male, age 11% years. May 15, 1903. 
Past history. Infectious diarrhoea at eleven months. 
Present illness. Two days ago fell and bruised 
forearm. Has had chills and fever since then. 
Temperature 104°. Urine not recorded. -Opera- 
tion. Incision and drainage of forearm. Culture 
from forearm showed staphylococcus pyogenes 
aureus. Death on second day. Clinical diagnosis: 
Septic periostitis, pyemia. 

Autopsy 19% hours post-mortem. Anatomical 
diagnosis: septic right forearm; multiple abscesses 
lungs, kidneys, and myocardium; septicemia staphy- 
lococcus pyogenes aureus. 

Kidneys. Combined weight 95 grams. Capsules 
strip easily. On the surface of both kidneys are a 
few small yellowish abscesses. Cover glass prepa- 
rations from the purulent material in one of these 
abscesses show numerous staphylococci; no other 
bacteria. Microscopic examination. The section 
examined shows a small abscess. Bacteriological 
report. Cultures from the heart show many 
colonies of staphylococcus pyogenes aureus. Cul- 





Fig. 8. Streptococci and rare bacilli in center of lozenge- 
shaped abscess shown in Fig. 7. Note remnants of tubu- 
lar epithelium and absence of pus-cells in this area which is 
the remnant ofatubule. Photo by L.S. Brown,x 1500. 


tures from the liver and spleen show staphylococcus 
pyogenes aureus and colon-like bacilli. Sections 
stained for bacteria. Staphylococci only are found 
in the small abscess area. There are no bacilli in 
the pelvis. 

CasE 24. Autopsy No. 1363. East Surgical 
504-169. Male, age 64. April 6, 1905. Present 
illness. Recent open fracture of ankle and fracture 
of ribs. Urine, first examination negative; second 
examination two weeks later, albumin small trace; 
sediment much pus. Admission temperature, 101°, 
rose to 103-104°, maintained until death on twenty- 
fourth day. Streptococci in wound. Clinical 
diagnosis: Compound fracture of ankle, streptococ- 
cus wound, streptococcus septicaemia. 

Autopsy 18% hours post-mortem. Anatomical 
diagnosis: Compound comminuted fracture of 
right ankle, fracture of ribs, purulent infiltration of 
deep tissues of the right leg, slight suppurative 
nephritis, streptococcus septicemia. 

Kidneys. Capsules strip revealing numerous 
small cortical cysts. The markings are obscured. 
The ureters are free. The bladder and prostate 
are not remarkable. 

Microscopic examination. A small papillary 
adenoma of the kidney is present, also occasional 
areas of fibroid atrophy with cyst formation. In 
two or three places are small suppurative areas. 

Bacteriological report. Cultures from the heart 
blood and spleen show streptococcus pyogenes. 
Cultures from the liver show a few streptococci and 
many colon bacilli. Sections stained for bacteria. 
A few chains of streptococci are found in the blood- 
vessels of the kidney and in the areas of suppuration. 

CASE 25. Autopsy No. 2854. West Medical 
784-186. Female, age 44. February 23, rort. 
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Fig. 9. Upper edge of small cortical abscess 2 millimeters 
below the capsule. Infecting agent pure staphylococcus 
albus. Note that tubules above the abscess contain no 
pus. There is extensive infiltration of the interstitial tissue 
extending from the abscess to the cortex. Neighboring 
tissue isnormal. Photo by L.S. Brown, x 4o. 


Past history. Long standing anemia. Present 
illness. Still continues weak with a variety of 
symptoms chiefly of dyspnoea and gastro-intestinal 
upsets. Physical examination shows anemia and 
cardiac lesions. Urine at entrance negative save 
for unexplained small trace of albumin. Tem- 
perature continued as it had been before, a slight 
evening increase to 99-100°. Was given 0.6 gram 
606” intramuscularly in left gluteal region, followed 
by vomiting and soreness in the buttocks and in- 
duration with some increase of temperature. 
Twenty days later still some induration about site 





Fig. 11. Small abscess found immediately below ab- 
scess shown in Figs. 9 and 10 ina column of Bertini. Note 
line of tubules filled with pus-cells and found to contain 
bacteria extending upward to connect with similar tubules 
shown in Fig. 10. The abscess shown here is situated in the 
bend of the loops of Henle. Photo by L. S. Brown, x 4o. 





Fig. 10. Lower edge of abscess shown in Fig. 9. Note 
line of tubules filled with pus extending down into the 
kidney. ‘There is some pus-cell infiltration of the inter- 
stitial tissue. Photo by L. S. Brown, x 4o. 


of injection of salvarsan. One month after en- 
trance to hospital urine began to show blood and 
pus insmall amounts. Lungs show signs of oedema. 
Condition thought to be arsenic poisoning and 
excision of reservoir of ‘“‘606” done. Wound dis- 
charged freely and sloughed. Patient died at the 
end of four months. Clinical diagnosis: Per- 
nicious anemia, arsenic poisoning, emaciation. 





Fig. 12. A third abscess underlying the two shown in 
Figs. 9, 10, and 11, situated in the straight tubules of the 
tip of the papilla. Elsewhere in the tubules of this pyra- 
mid tip are to be found small masses of staphylococci, some 
with attendant beginning abscess formation. Photo by 
L. S. Brown, x 40. 
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Fig. 13. One of a small cluster of cortical abscesses all of 
which seem to take origin from glomeruli. Photo by L. 
S. Brown, x 70. 


Autopsy 15 hours post-mortem. Anatomical 
diagnosis: Arteriosclerosis, nephritis with foci of 
suppuration, septicemia streptococcus. 

Kidneys. Right kidney weighs 116 grams: 
capsule adherent. The configuration of the organ 
is distorted by the presence of two large depressed 
areas corresponding to areas of extensive atrophy 
of the renal tissue. About one-quarter of the 
volume of the kidney is involved in this area. The 
renal tissue outside of this area shows obscure mark- 
ings, and the line of demarcation between cortex 
and pyramids cannot be made out. There is dis- 
tortion of the pelvis, due to area of atrophy. The 
left kidney weighs 51 grams. Its capsule is ex- 
a 
4 


Fig. 15. Section through glomerulus at the point of 
entry of the capillary into the glomerulus to form the tuft. 
Portions of the capsule of Bowman are seen at a— 4a. 
Note large number of cocci entering the glomerulus in the 
blood stream. Photo by L. S. Brown, x 1500. 





Fig. 14. Microphotograph showing staphylococci in 
the blood stream of the cortical portion of the kidney. 
Photo by L. S. Brown, x 1500. 


tremely adherent and thickened. Marking of the 
cortex cannot be made out and the line of demarca- 
tion between the cortex and kidneys is not clear. 
At one point the renal tissue over an area of 1 centi- 
meter is extremely tough and fibrous in character. 
The pelvis, ureter and bladder are not remarkable. 
Microscopic examination. Section from the non- 
atrophic portion of the kidneys shows large tubules 
and glomeruli. The failure to observe the usual 
cortical markings at autopsy was probably due to 
improper incising owing to obscuration of the parts. 
A second section shows a zone of extreme atrophy 
extending along beneath the capsule. There is ex- 





Fig. 16. Edge of a glomerulus showing staphylococci 
in the lumen of the capillary and also free in the cap- 
sule of Bowman. There is no evidence of rupture of the 
capillary in this glomerulus. Photo by L. S. Brown, x 
1500, 
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Fig. 17. Microphotograph showing origin first portion 
of tubule. The glomerulus lies above and to the left. At 
a is to be seen a staphylococcus in diplococcus form 
entering the first portion of the tubule. The remaining 
particles are artefacts due to precipitated gram-stain. 
Photo by L. S. Brown, x 1500. 


treme sclerosis of the vessels in this area. At one 
point there is an area of suppuration in the cortical 
region. In the left kidney there are several areas 
of suppuration in the tissue. 

Bacteriological report. Cultures from the heart 
blood show moderate growth of streptococci. 
Sections stained for bacteria show streptococci only. 
They are located in the tufts of the glomeruli and 
occasionally in the lymph-spaces. Glomeruli con- 
taining streptococci show mild glomerular changes. 

CASE 26. Autopsy No. 2344. Neurological 
111-119. Male, age 39. February 20, 1900. 
Past history. Two years ago right leg torn and 
crushed in an accident; an abscess formed which was 
later opened. Present illness. For past six weeks 
numbness of both feet which gradually extended 
upward involving the body from the lower half of 
the abdomen down. Diagnosis of myelitis. Urine, 
at time of entrance, hazy, alkaline, slight trace of 
albumin and a few pus-cells. Temperature normal 
and remained so during the first thirty days of pa- 
tient’s stay in the hospital at which time he develop- 
ed bed sores, erysipelas, and septic foot. Died 
forty-second day. Clinical diagnosis: Myelitis, 
cystitis, erysipelas, bed sores, septic foot. 








Fig. 18. A section of the proximal convoluted tubule 
showing a triad of staphylococci in upper left hand portion 
of tubule and a clump of cocci at the opposite side. Note 
the presence of these cocci in the protoplasm of epithelial 
cells. Photo by L. S. Brown, x 1500. 


Autopsy 15% hours post-mortem. Anatom- 
ical diagnosis: Erysipelas, decubitus, hypertrophic 
bladder and ureters, cystitis, ureteritis, pyonephrosis, 
early suppurative nephritis, chronic pericarditis, 
ulcer sole of right foot, combined tract degeneration 
of the spinal cord, streptococcus septicemia. 

Kidneys. Normal size; the capsules are slightly 
adherent. The surfaces are smooth and show few 
small depressions, some of which are pale in color. 
Markings are retained. Cortex is somewhat nar- 
rowed. The pelves and calices are dilated and the 
papilla are slightly flattened. Pelvic mucosa is 
reddened. The ureters are markedly dilated and 
their walls thickened. The mucosa shows injec- 
tion. The bladder is thick and red. 

Microscopical examination. The sections show 
areas in which the renal tissue is infiltrated with 
plasma cells, lymphocytes and leucocytes, and the 
renal tissue is disintegrated. The leucocytes are 
generally in the minority which may be regarded as 
indicating a beginning suppuration. 

Bacteriological report. Cultures from the heart 
blood show a growth of streptococci. Sections 
stained for bacteria show a few streptococci in the 
blood-vessels and one or two of the glomeruli. The 
section preserved from the autopsy contained no 
abscesses. 

CaAsE 27. Autopsy No. 1222. East Medical 
607-14. Female, age 25. April 29, 1904. Present 
illness. ‘Three months ago for no apparent reason 
left leg became swollen and has remained so. Has 
had considerable abdominal and gastric distress with 
vomiting. Irregular septic temperature normal to 
100° with premortal rise. Urine, acid, albumin 
slight trace, numerous epithelial cells, leucocytes, 
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Fig. 19. Portion of distal convoluted tubule showing 
many staphylococci phagocyted by epithelial cells. A 
group of cocci free in the lumen of a neighboring tubule are 
to be seen in the upper left hand corner of the picture. 
Photo by L. S. Brown. 


and red blood-corpuscles. White blood count 6800. 
Patient later developed suppression of urine. White 
count increased to 13,600, urine became alkaline in 
reaction, abdomen extremely tender and distended. 
-atient suddenly became comatose and died at the 
end of the thirty-second day. Clinical diagnosis: 
Thrombosis of left thigh. 

Autopsy 15% hours post-mortem. Anatomical 
diagnosis: Syphilitic or tuberculous tumors of both 
groins and retroperitoneal tissue constricting the 
left ureter, thrombosis in the inferior vena cava, 
left hydronephrosis with dilatation of ureter, chronic 
interstitial nephritis, general fibrinopurulent peri- 
tonitis, chronic pelvic peritonitis, streptococcus sep- 
ticemia. Abscess foci, necrosis, and thrombi in 
branches of right renal vein and kidney. 

Kidneys. Right kidney weighs 145 grams, left 
78 grams. Right kidney capsule strips, leaving 
smooth surface showing in several places slightly 
depressed reddish yellow to black areas. On sec- 
tion these areas are seen to be the outer surfaces of 
small streaks and rounded masses (infarcts) which 
extend a short distance into the kidney tissue. 
The pelvis is very slightly increased in size and 
the mucosa shows a few small reddish areas. The 
ureter is normal save for fibrous thickening of the 
periureter tissue along its upper half. The left 
kidney capsule is slightly adherent in places. On 
section the pelvis is markedly dilated, and at its 
middle third is lost in a mass of fibrous tissue. The 
lower third of the ureter is normal in size. 

Microscopic examination. Kidneys show rather 
diffuse increase of interstitial connective tissue, most 
marked in the left. In the right kidney branches of 
a renal vein contain thrombi. The kidney shows 
areas of necrosis and one abscess. 

Bacteriological report. Cultures from the heart, 
blood, and spleen show profuse growth of strepto- 





Fig. 20. Small anemic infarct of cortex showing cross 
section of artery plugged with a septic embolus. A branch 
of the artery also thrombosed and containing bacteria is to 
be seen at the lower edge of the infarcted area. Photo by 
L. S. Brown x 4o. 


coccus pyogenes. Sections stained for bacteria show 
the pyramidal areas previously described to con- 
sist of necrotic pale tissue in their central portions. 
The blood-vessels contain no blood. Surrounding 
these areas of necrosis the blood-vessels are con- 
gested. There is some infiltration of leucocytes 
and at the tip of the area toward the pelvis are to be 
found in one or two instances thrombi in the arteries 
which contain streptococci. No other bacteria are 
found. There are no bacteria found in the majority 
of the infarcted areas. In one, however, in which 
the process has gone on to suppuration the central 
portion of the pyramidal area is filled with leucocytes 
and necrotic renal cells and contains a large number 
of streptococci, some in long chains. 

CasE 28. Autopsy No. 3520. West Medical 
1o12-1. Male, age, 40. November 18, tro15. 
Admission diagnosis. Cardiac decompensation, 
bronchopneumonia. No previous urinary symp- 
toms. Present illness. Sudden chill and weakness 
five weeks ago since which time he has shown tem- 
perature with symptoms of cardiac decompensation. 
Urine examination not recorded. Patient died 
third day. Clinical diagnosis. Cardiac decompen- 
sation, bronchopneumonia. 

Autopsy 25% hours post-mortem. Anatomical 
diagnosis: Chronic adhesive per:carditis, mediastin- 
itis, pleuritis, hypertrophy and dilatation of the 
heart, chronic passive congestion, pneumonia of the 
inferior lobe of right lung, infarcts of left kidney. 

Kidneys. Right weighs 140 grams. Capsule 
strips easily. The markings are retained and the 
cortex is not narrowed. The pelvis and ureter are 
negative. Left kidney weighs 170 grams, capsule 
strips leaving a smooth surface which shows in two 
places small yellowish areas, which on section, are 
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Fig. 21. Typical area from the kidney of a child with 
chronic pyelonephritis which now presents the picture of a 
pure pyelitis. The kidney tissue is normal throughout. 
Photo by L. S. Brown, x 45. 


seen to be the basal surface of’small pyramidal 
masses extending into the tissue for a short distance 
and are marked off from the rest of the kidney sub- 
stance by narrow pale red margins. The largest 
infarct measures 5 millimeters at the base. ‘The 
markings are retained and the cortex is not narrowed. 
The pelvis and ureter are negative; the bladder and 
prostate are negative. 

Microscopic examination. The kidney shows 
acute degenerative changes in the epithelium, in 
each of two sections a small infarcted area. 

Bacteriological report. Cultures from the spleen 
show no growth. Sections stained for bacteria. In 
the cortical region is situated a small pyramidal area 
with the base at the periphery and the tip extending 
down into the cortical substance to a point between 
the bases of the two pyramids. The center of this 
area shows homogeneous, acutely degenerated kid- 
ney substance without cell infiltration. In the 
region of the capsule the blood-vessels are tremen- 
dously engorged with some polymorphonuclear 
infiltration. ‘This area of engorgement forms a bor- 
der about one millimeter in thickness over the sur- 
face of the infarct. At the tip of the infarcted area 
two small arteries are found plugged with thrombi 
containing a few organisms of the pneumococcus 
streptococcus group (Fig. 20). The periphery of the 
infarcted area consists of engorged blood-vessels 
with rupture of some of these vessels and liberation 
of red cells into the tissue and a moderate infiltra- 
tion with polynuclear leucocytes. No _ bacteria 
are found in any portion of normal kidney tissue or 
infarcted area except within the two arteries plug- 
ged with thrombi already mentioned. 


The lesions above described are shown in 
these cases as follows: perinephritic abscess 


Fig. 22. Microphotograph of portion of pelvis (same 
case as Fig. 21) showing slight thickening mucosa without 
submucous change and large numbers of colon bacilli 
growing in the mucosa. Photo by L. S. Brown, x 1500. 


was demonstrated in Cases 4 and 9, capsular 
abscess and capsulitis appear in cases 6 and 9, 
cortical abscesses appear in cases 4, 5, 6, 8, 
Q, 10, I1, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 
23, 24, 25, and 27. Septic infarct was demon- 
strated in Cases 10, 13, 21, 17, and 18, while 
diffuse suppuration appears in Cases 4, 7, 21, 
and 26. 


THE LESIONS PRODUCED BY THE COLON- 
TYPHOID GROUP OF BACTERIA 
The lesions characteristic of this group of 
organisms are acute pyelitis, acute pyelo- 
nephritis, chronic pyelonephritis, and pyo- 
nephrosis. As evidence of this we submit 
Cases 29 to 33. 


CASE 29. Autopsy, No. 3503. Children’s Medi- 
cal, vol. 33, p. 75. Female, age 4 months. Septem- 
ber 16, 1915. Present illness. For one week before 
entrance child began to look sick but continued to 
eat well; for past two days has been feverish. 
Physical examination negative. Since entering the 
hospital temperature has continued irregular and 
high, varying from 100 to 103°, with a premortal rise 
to 107°. Child unable to take food except in one 
ounce amounts. Continued to lose strength and 
died thirteenth day. Urine at entrance showed small 
trace of albumin, many pus-cells and at four sub- 
sequent examinations findings continued the same. 
Examination of stool negative. Culture of urine 
bacillus coli. Clinical diagnosis: Pyelonephritis. 
Toxic absorption. Heat prostration. 
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Fig. 23. Typical appearance of the kidney of a chronic 
colon bacillus pyonephrosis, the result of a pyelitis of 
infancy. Note moderate lymphocytic infiltration and 
extensive damage to convoluted tubules. The glomeruli 
are unchanged. Photo by L. S. Brown, x 45. 


Autopsy 22% hours post-mortem. Anatomical 
diagnosis: Bronchitis, emaciation, fatty metamor- 
phosis of the liver, slight defective closure foramen 
ovale. 

Kidneys. Combined weight 26 grams. Capsules 
stripped leaving pale, smooth surface. On section 
the tissue is of good consistence. Markings are 
made out and cortex measures 2 millimeters. In 
the pelvis of one kidney there are three or four 
minute yellowish fine concretions. Pelves otherwise 
negative. 

Bacteriological report. Culture from the heart at 
autopsy shows no growth. 

Microscopical sections of the kidney show some 
acute degeneration of the tubules, no glomeruli 
change (Fig. 21). Sections stained for bacteria 
show slight thickening and polynuclear infiltration 
of the mucosa of the papilli and calices throughout 
the section with large numbers of bacilli scattered 
throughout the mucosa among the cells (Fig. 22). The 
glomeruli, tubules and interstitial tissue show no bac- 
eria. There are no bacteria in the blood-vessels or 
lymphatics. In one portion of the section a portion of 
a pyramid lying in contact with a recess of a calyx 
shows over an area extending 2 to 3 millimeters 
into the tissues, a few isolated bacilli unattended 
by pathological change lying in the lymphatics of 
the interstitial tissue. 

CASE 30. Female, age 15, private patient of 
Dr. Hugh Cabot, January 15, 1915. Diagnosis, 
left pyonephrosis. Past history. Since infancy 
has had more or less pyuria, the amount of pus in the 
urine having decreased considerably during the last 
four years. During the past five or six years has 
had prolonged course of treatment with autogenous 





Fig. 24. Pelvis of same case as in Fig. 23 showing thick- 
ened mucosa and submucosa, increase in interstitial tissue 
and dilated collecting tubules of the pyramid. The sub- 
mucosa is extensively infiltrated with lymphocytes and an 
occasional pus-cell. Colon bacilli are numerous in the 
mucosa, rare in the remainder of the kidney. Photo 
by L. S. Brown, x 45. 


vaccines. The urine has always contained large 
amounts of pus, albumin, and micro-organisms 
which have been variously classified as bacillus 
coli and proteus by different observers. 

Cystoscopy shows some diffuse redness of the blad- 
der. Right ureteral orifice normal. Urine from 
the right ureter clear and clean. The left ureteral 





Fig. 25. Section of ureter from case shown in Figs. 23 
and 24 showing thickened mucosa and submucosa with two 
collections of cells in the submucosa. There are few pus- 
cells in the submucosa. Bacteria along with pus-cells are 
found in the mucosa. Photo by L. S. Brown. 
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Fig. 26. Typical picture of pyelonephritis due to the 
colon bacillus in a case in which the conditions requisite 


for ascending infection were present. Note normal 
glomeruli, dilated tubules filled with pus and desquamat- 
ed epithelium and moderate interstitial infiltration with 
lymphocytes and a few pus-cells. Photo by L. S. Brown, 
X 45. 


orifice is oedematous and the urine from the left 
ureter is very dilute, slightly turbid, and flows 
freely. Phenolsulphonephthalein functional test, 
intramuscular injection; right kidney — appearance 
time, six minutes, amount in one hour 20 per cent; 
left, 15 minutes, one hour amount 3% per cent. 
The capacity of the left pelvis is 50 cubic centimeters 
plus. Injected radiograph shows very large dilated 
pelvis and ureter with widely dilated calices. 





Colon 
Photo by L. S. 


Fig. 28. Same case as shown in Figs. 26 and 27. 
bacilli in the blood stream of the kidney. 
Brown, x 1500. 


Fig. 27. Microphotograph of one of the dilated tubules. 
filled with pus and desquamated epithelial cells. Note 
that the tubule is definitely the center of bacterial activity 
and pus production. A few bacilli are seen breaking 
through the tubules into neighboring tissue. They are 
unattended by pathological change. Bacilli treated 
with formalin. Photo by L. S. Brown, x 1500. 


Right urine shows only a few red blood-cells (trau- 
matic); stained sediment shows no bacteria. Left 
urine shows albumin, very slight trace; sediment 
much pus, many irregular sized motile bacilli, 
considerable renal epithelium. Stained sediment 
shows one type of organism present, a gram-negative 
bacillus. Cultures right urine no growth; left urine 
shows’a profuse growth of a gram-negative bacillus 
cultural characteristics and agglutination test classi- 
fying it as bacillus coli communior. Operation. 
Left nephrectomy with removal of ureter to the 
brim of the pelvis. Rapid and uneventful convales- 
cence. 

Pathological report. The specimen consists of a 
kidney and fragment of ureter 12 centimeters long. 
The kidney is slightly enlarged. The circumference 
of the ureter varies from 3 to 4 centimeters. The 
split kidney shows extensively dilated calices with 
very little kidney substance remaining. The kidney 
cortex measures from 1 to 4 millimeters in thickness. 
The kidney tissue remaining is rather pale, markings 
can be made out, and the capsule strips easily save 
in a few places. The pelvic mucosa is markedly 
thickened and has a finely granular non-reflecting 
surface. The ureter shows the same thickening of 
mucosa as the pelvis. The infiltrative process in 
many places extends through the muscularis and is 
marked about the blood-vessels. 

Microscopic section shows a somewhat thickened 


capsule. The glomeruli for the most part are un- 
damaged. In other areas a few show a smooth 
hyaline appearance. There is some round-cell 


infiltration of the interstitial tissue generally dis- 
tributed over the section. A portion of the convo- 
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Fig. 29. Microphotograph of another typical pyelo- 
nephritis similar to that shown in Figs. 26, 27,and 28, save 
that in this case there was no previous cystitis, bladder in- 
strumentation, or condition of bladder or ureter damage. 
An ascending infection was clearly impossible in this case. 
Photo by L. S. Brown, x 45. 


luted tubules show hyaline degeneration (Fig. 23). 
In a few of these the epithelium is desquamated and 
is found in the lumen of the tubules lower down. 
The lumina of the tubules are generally dilated, 
particularly in the pyramids, in which area there is 
also considerable interstitial thickening. The mu- 
cosa of the pelvis is much thickened and infiltrated 
with pus-cells (Fig. 24). Just beneath the pelvic 
mucosa, is infiltration with round cells and a few 
polynuclear leucocytes extending into the pyramids 
for a distance of 1% centimeter. Sections of the 
ureter wall show some infiltration of the muscularis 
with some areas of polynuclear cells in the periure- 
teral tissue. The mucous membrane is much thick- 
ened and infiltrated with pus-cells. The submucosa 
shows dense lymphocytic infiltration (Fig. 25) with 
a few pus-cells. 

Sections stained for bacteria show no bacteria 
throughout the greater portion of the kidney. The 
area of submucosa infiltration in the pelvis, tips 
of pyramids, and the ureter show a few scattered 
bacilli. The pelvic and ureteral mucosa and masses 
of debris within the pelvis and ureter show large 
numbers of colon bacilli. The groups of des- 
quamated epithelial and pus-cells previously de- 
scribed in the lumina of the convoluted tubules 
show no bacilli. In some few areas single bacilli 
were found in the lymphatics of the interstitial tissue 
of the pyramids. 

CASE 31. Autopsy No. 2035. West Medical, 
678-101. Female, age 18. September 21, 1907. 
Present illness. Since childhood has had a complex 
group of symptoms, but none of a urinary nature, 
chiefly of gastric disturbance. The diagnosis of 
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Fig. 30. Destruction of tubule by colon bacilli. 
case as Fig. 29. Photo by L. S. Brown, x 1500. 


hysteria and gastric neuritis has been frequently 
made at several Boston hospitals. Temperature at 
entrance normal. Urine negative. White blood 
count 6,500. Patient remained in the hospital for 
26 days when she developed a temperature, symp- 
toms of bronchopneumonia and died ten days 
later. Urine examination one week before death 
showed acid reaction, very slight trace of albumin, 
moderate number of pus-cells without casts. Clin- 
ical diagnosis: Hysteria, bronchopneumonia. 

Autopsy 7% hours post-mortem. Anatomical 
diagnosis: Extensive bronchopneumonia, suppura- 
tive nephritis, acute degeneration of the myocar- 
dium, soft spleen, fatty liver. 

Kidneys. Combined weight 245 grams. In 
one kidney there are numerous large and small 
dark red blotches in the cortex. On section these 
blotches correspond to red bands and streaks of 
varying width extending from the cortex into the 
pyramids. The pelves are not dilated; the ureters 
are negative. 

Microscopic examination of the kidneys shews sup- 
puration. 

Bacteriological report. Cultures from the heart blood 
show a few colonies of bacilli. Sections stained for 
bacteria show an extensive suppurative nephritis 
of the pyelonephritic type. Bacilli are found only 
in the convoluted and collecting tubules and the 


pelvis. There are no cocci. 

CasE 32. Autopsy No. 858. South Surgical, 
vol. 61, p. 65. Male, age 56. March 21, 1902. 
Diagnosis. Cancer stomach and liver. Past his- 


tory, negative as regards kidney symptoms. For 
2 years loss of weight and strength associated with 
severe gastric symptoms. Physical examination 
shows tumor mass in epigastrium. Negative kidney 
examination, and negative urine although no sedi- 
ment was done. Operation. Exploratory laparot- 
omy for adenocarcinoma of stomach and secondary 
carcinoma of liver with drainage of wound. 
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Fig. 31 Mixed colon bacillus and staphylococcus in- 
fection in a kidney removed at operation. Cultures taken 
at operation were reported bacillus coli alone. Patholog- 
ical examination showed multiple abscess formation. Er- 
ror in diagnosis of the nature of the infection from depen- 
dence upon culture was due to overgrowth of staphylococci 
by the colon bacillus. Photo by L. S. Brown, x 1500. 


Patient had to be catheterized permanently from 
operation until death. Temperature remained sub- 
normal throughout illness. Patient extremely weak 
and losing ground constantly. Wound showed a 
constant discharge of chylous fluid with some 
suppuration. Patient died quietly on twenty- 
second day. 

Autopsy 15 hours post-mortem. Anatomical 
diagnosis: Adenocarcinoma pancreas with metas- 
tases in the mesentery, lesser and greater omentum, 
walls of the intestine, stomach, peritoneum, liver, 
and the left adrenal; ascites; fibrinous peritonitis; 
chronic adhesive pericarditis; arteriosclerosis of 
vessels of Willis, suppurative nephritis; slight dilata- 
tion of the pelvis of the right kidney; slight chronic 
interstitial nephritis right kidney. Laparotomy 
wound; healed fracture left humerus. 

Kidneys. Combined weight 260 grams. Left 
kidney capsule strips leaving a smooth surface 
mottled in places with pinhead sized yellowish 
areas distinct and in small groups. In one place 
these areas show red mottling. On section they 
extend over a short distance into the cortical 
tubules. The markings are retained. The tissue 
of the upper portion of the pyramids and cortex 
shows some red marking and pinhead sized yellow 
and red areas. Pelvis and ureter not abnormal. 
Right kidney capsule strips leaving a smooth surface. 
On section the kidney tissue is firm, the markings 
retained, and the section surface generally is flint 
colored. There is some slight dilatation of the 
ureter and pelvis. On section the mucosa of the 
ureter is not remarkable and entrance of ureter into 
bladder is free. The portion of the ureter which 
runs through the bladder-wall is the smallest in 
caliber. Bladder not remarkable. 


Microscopic .examination. The sections show 
abscesses in small cortical tubules (Fig. 26). There 
is cloudy swelling of many of the convoluted 
tubules. There is also some arteriosclerosis. In 
other portions of the kidneys there is increase in the 
interstitial connective tissue with atrophy of many 
of the convoluted tubules and fibrous thickening 
of some of the glomerular capsules. 

Bacteriological report. Cultures from heart blood, 
no growth; cultures from liver, bacilli of the colon 
group; cultures from the spleen, a few colonies of 
streptococci. Sections stained for bacteria. The 
picture is typical of a pyelonephritis (Fig. 26). 
Glomeruli are normal throughout the section save 
where they are secondarily invaded by suppurative 
processes within the neighboring tubules and are 
even then free from bacteria. Everywhere the 
tubules are dilated and filled with pus and desquam- 
inated epithelial cells. There is considerable 
lymphocytic and moderate pus-cell infiltration of 
the interstitial tissue. Bacteria are rarely seen in 
the interstitial tissues. Large numbers of gram- 
negative bacilli are found among the pus-cells of 
the dilated tubules (Fig. 27). As a rule no bacilli 
are to be found in glomeruli. In a few of the larger 
veins and arteries an occasional bacillus.is seen (Fig. 
28). In some of the tubules masses of bacilli are 
to be found apparently occupying what was once 
the lumen of a tubule. In some instances in what 
appears to be an abscess are to be seen the remnants 
of three or four tubules filled with bacilli serving 
as the centers of infection for the confluent mass 
which has resulted in small abscess formation. 
There are no cocci. 

CASE 33. Autopsy No. 510. South Surgical, 
vol. 34, pp. 94, 252, 249. Female, age 56. Novem- 
ber 5, 1899. Diagnosis, fibroma uterus. Past 
history, entirely negative as regards kidney symp- 
toms. Entire complaint is vaginal discharge and 
hemorrhage. Physical examination negative save 
for the presence of a large fibroid uterus. Opera- 
tion. Complete hysterectomy with drainage. 
Patient in extremely poor condition from shock at 
the end of operation. After operation patient con- 
tinued to run a swinging temperature varying from 
100 to 102.8°. Developed tenderness in both costo- 
vertebral angles. Gradually failed and died on 
fourteenth day. Urine specimen reported on day of 
death was said to have shown no albumin; sediment 
was not done. Autopsy 29% hours post-mortem. 
Anatomical diagnosis: Hysterectomy, circum- 
scribed peritonitis, with purulent infiltration and 
necrosis of tissues of the abdominal wall near 
wound, multiple old infarcts of spleen, chronic mitral 
endocarditis, cholelithiasis, suppurative nephritis. 

Kidneys. Capsules strip easily and leave a 
granular surface thickly dotted ower with gray 
opaque mottling. On section cortex is increased 
in width 8 to 9 millimeters. Cortices present a 
mottled gray opaque appearance from the presence 
of numerous discreet and confluent pinhead sized 
opaque areas. Pyramids show gray lines. The 
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mucosa of the pelvis shows reddening and ecchy- 
motic areas. Bladder reddened. 

Bacteriological report. Cultures from heart, liver, 
spleen, and kidneys show colonies of a bacillus which 
was not classified but seemed from its growth on 
agar to belong to the colon group. 

Microscopic examination of the kidney shows some 
post-mortem degeneration, extensive infiltration of 
polynuclear leucocytes with disappearance of the 
renal epithelium over considerable areas of tissue 
so that abscesses are formed; some dilated tubules 
filled with polynuclear leucocytes and epithelial 
cells (Fig. 29). 

Sections stained for bacteria. The picture is 
typical of a pyelonephritis (Fig. 29). Glomeruli 
are as a rule free from bacteria and also free from 
pus save where invaded from neighboring tubule 
processes. The interstitial tissue shows considerable 
lymphocyte and some pus-cell infiltration. Through- 
out the section the tubules are dilated and filled 
with clumps of bacteria, pus, and desquaminated 
epithelium. Few bacteria are found outside the 
tubules. Where bacteria are found outside the 
lumina of tubules, the renal epithelium is usually 
extensively destroyed with evidences of liberation 
of the contained bacteria (Fig. 30). Where definite 
abscess formation appears, close observation shows 
the centers of suppuration to be remnants of tubules 
which have been extensively destroyed. The 
appearance of true abscess is due to confluence of 
the destructive processes in several neighboring 
tubules. There are no cocci seen in the section. 
Large numbers of gram-negative bacilli, mostly in 
tubules, are clearly the etiological factor in the 
process. 

Note.—The striking similarity between the findings in 
this case and the preceding, Case 32, is of interest because in 
the former the conditions for an ascending infection exist, 
while in this case by no stretch of the imagination can the 
bladder be considered the origin of the renal condition. 
One might be an ascending infection, the other clearly 
cannot be, yet the pathological pictures presented are in- 
distinguishable. 

In this group of cases acute pyelitis and 
also chronic pyelitis are shown in Cases 29, 
30, 31, 32, and 33. Acute pyelonephritis 
does not appear and its incidence is inferential 
as we shall later show. Chronic pyelonephri- 
tis is shown in Case 30, as is pyonephrosis. 


INFECTION OF THE KIDNEY WITH BOTH NON- 
PYOGENIC AND PYOGENIC ORGANISMS 
WILL PRODUCE A MIXTURE OF THE LE- 
SIONS CHARACTERISTIC OF BOTH GROUPS 

This fact we believe explains the not un- 
common fallacy that the colon bacillus will 
produce abscess of the kidney. This has 
been freely stated and appears to have been 
supported by the evidence of cultures ob- 





Fig. 32. Microphotograph of true abscess due to bacilli. 
One of the organisms is the colon bacillus, the other a 
gram-positive organism. Photo by L. S. Brown, x 70. 


tained from the kidney. This reasoning we 
have shown to be fallacious for two reasons: 
First, cultures containing both colon bacilli 
and cocci will frequently be interpreted as 
showing only colon bacilli since this organism 
grows with great rapidity and readily ob- 
scures the colonies of cocci. Second, it has 
been assumed that the cultures obtained from 
one part of a kidney represented the lesions 
produced in the whole kidney. This we 
have shown to be fallacious by the actual 
demonstration of bacilli in one portion of 
the kidney, cocci in another, and cocci and 
bacilli associated together in still other 
portions (Fig. 31). Our experience has led 
us to believe that in these mixed infections, 
the colon bacillus probably precedes the coccus 
in point of time. Only in this way can be 
explained the appearances in certain kidneys 
which will be below described. These mixed 
lesions are rather likely to be found in cases 
occurring in Group II of our classification, 
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that is to say, kidneys handicapped by pre- 
vious disease. In support of these proposi- 
tions we submit Cases 34 to 56 showing 
mixed infection with cocci and bacilli, Cases 
67 and 68 showing infection with two different 
kinds of cocci, and Cases 59 and 60 showing 
infection with two different kinds of bacilli. 


CasE 34. Autopsy No. 841. West Medical, 
564-88. Female, age 51. March1, 1902. Present 
illness. Six days ago became dizzy (uremia?), 
fell, and had a severe convulsion followed by mental 
aberrations. Urine, acid, 1007, albumin 14 per 
cent, very small amount of pus and casts. Tem- 
perature averaged about 100°. White blood count 
28,000, which later rose to 45,000. Patient grad- 
ually lost strength, became more irrational, becom- 
ing comatose. ‘Temperature became subnormal and 
death occurred sixth day. Clinical diagnosis: 
Chronic nephritis. 

Autopsy. 18 hours post-mortem. Anatomical 
diagnosis: -Chronic interstitial nephritis, suppura- 
tive nephritis, congenital malformation of the kid- 
neys and anomaly of the right ureter, bronchiectasis 
with concretion, oedema of the lungs, hydrosalpinx. 

Kidneys. Small and of unequal size; weight of 
left kidney 13 grams, right kidney weighs 51 grams, 
left kidney shows foetal lobulations and deformity. 
Capsule adherent. The markings are scarcely 
recognizable. In two areas are small cysts. Ab- 
normal arrangement of the renal arteries. Right 
kidney is also deformed, its pelvis being nearer one 
pole than usual. Capsule adherent. The distinc- 
tion between cortex and pyramids is obscured. 
The markings of the cortex are absent. At one 
point in the renal tissue is a cavity 6 millimeters in 
diameter full of pus. Ureter is of normal caliber 
until near the bladder when it becomes dilated. Its 
orifice in the bladder not found but in the situation 
of its orifice is a swollen area which on section 
exudes thin purulent fluid. A fibrous cord connects 
the pelvis with the lower portion of the ureter to 
which it is joined a few millimeters from the blad- 
der. It has no lumen. Bacteriological report. 
Liver and spleen show bacillus coli communis. 
Sections stained for bacteria show many staphylococci 
in plugs in a few of the tubules, a considerable num- 
ber of gram-negative bacilli are found in the pelvis 
of the kidney. There are no abscesses in the sec- 
tions preserved 

CASE 35. Autopsy No. 1076. West Surgical, 
403-163. Male, age 40. June 24, 1902. Patient 
brought to Accident Room unconscious with fracture 
of cervical vertebra. Urine examination on ad- 
mission negative. Six months later slight trace of 
albumin, hyaline casts, much pus. Patient has 
been catheterized since injury. Jrregular tem- 
perature with occasional chills for past four months. 
Death from exhaustion and sepsis on three hundred 
twentieth day. Clinical diagnosis: Cervical 
fracture. 


Autopsy 6% hours post-mortem. Anatomical 
diagnosis: Calculus pyelitis and ureteritis with 
suppurative nephritis of the right kidney; obstruct- 
ing stone in ureter, cystitis, infarct right lung, scar 
of old fracture of cervical vertebra. 

Kidneys. Combined weight 440 grams. Cap- 
sules strip easily leaving a smooth surface showing 
some red mottling. Left kidney shows fairly firm 
tissue without narrowing of the cortex. In places 
the section surface is mottled with red areas. The 
right kidney tissue is somewhat soft, section surface 
generally pale with retained markings. The cortex 
is slightly narrow. In many places and especially 
in the cortex are numerous small red areas. The 
pelvis of the right kidney is dilated; its mucosa is 
grayish red and bathed in dirty yellowish purulent 
material. The calices are dilated and contain 
small yellowish concretions. The upper portion of 
the ureter for a distance of 2 centimeters is dilated, 
its mucosa roughened and grayish to red in color. 
Its lumen is occluded by a small stone. Below this 
situation the ureter is normal in size. Its mucosa is 
smooth, showing here and there a few small ecchy- 
moses. The left ureter is normal. Bladder shows 
dirty, yellowish, foul fluid, and its mucosa presents 
numerous red patches. 

Microscopic examination. Right kidney shows 
extensive infiltration with round cells, in places 
also infiltration with leucocytes. The left kidney 
shows renal tissue to be infiltrated, in areas, with 
pus-cells, and the normal kidney structure is dis- 
integrated at these points. 

Bacteriological report. Cultures from the heart, 
liver, and spleen show liquefying scum of growth of 
bacteria. Sections stained for bacteria. A con- 
siderable variety of bacteria some of which are 
staphylococci are found scattered throughout 
purulent areas in the kidney. Many bacilli. 

CAsE 36. Specimen number 92-61. South 
Surgical, 176-211. Male, age 53. February 109, 
1909. Present illness. For two months has had 
carbuncle on the back of the neck. For one month 
has had nausea, some vomiting and _ intestinal 
disturbance, chiefly diarrhoea. 

Operation, appendectomy. Chronic appendix 
found and removed. Following operation a patch 
of dullness located in left lower back. Cystoscopy 
showed small amount of pus from the right ureter; 
X-ray negative. Culture from the bladder urine 
showed colon bacilli with a few colonies of staphy- 
lococci. Cultures from the appendix wound which 
had become septic showed staphylococcus aureus 
and colon bacilli. Diagnosis of acute hamatoge- 
nous kidney made and operation determined upon. 
Small perinephritic abscess found, cultures from 
which showed staphylococcus aureus. The kidney 
was found generously sprinkled with small ab- 
scesses. Nephrectomy done. 

Pathological report. Kidney considerably en- 
larged, weight 200 grams. Capsules thickened. 
There is a large abscess at one pole of the kidney, 
and numerous small abscesses scattered throughout 
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the remainder of the kidney cortex. ‘These are 
filled with thick tenacious pus showing small 
micrococci in clumps. 

Microscopic examination showed multiple ab- 
scesses. Diffuse round-cell infiltration of remaining 
tissue with obliteration of tubules and glomeruli. 

Pathological diagnosis: Focal suppurative nephritis. 

Sections stained for bacteria. A large number of 
staphylococci and a moderate number of gram-nega- 
tive bacilli are found in the small abscess cavities 
and some of the tubules and occasionally in the 
lymph-spaces of the interstitial tissue. 

CasE 37. Autopsy No. 859. South Surgical, 
LX-258. Male, age 56. March 6, 1902. Past 
history. Gonorrhoea 36 years ago; stricture devel- 
oped six years later. Has frequently had retention. 
Present illness. Inability to pass water. Urine, 
small trace of albumin, large amount of pus. 

Operation. Internal and external urethrotomy 
for multiple stricture. Patient had uneventful 
convalescence for 19 days at which time he had a 
sudden rise of temperature to 103°, nervousness, and 
some vomiting. A few days later patient developed 
diarrhoea. He died on the thirty-third day. 
Clinical diagnosis: Multiple stricture of urethra. 

Autopsy 19 hours post-mortem. Anatomical 
diagnosis: Chronic cystitis with extension through 
the bladder-wall and through the perivesical tissue; 
dilatation of the ureters, double hydronephrosis, 
ureteritis, pyelitis, suppurative nephritis, suppura- 
tive focal pneumonia, atheromatous endocarditis 
of the aortic valve, healed perineal wound for stric- 
ture of urethra, stricture of urethra at the peno- 
scrotal angle. 

Kidneys. In each renal pelvis opaque purulent 
fluid. Kidneys are unequal in size; weight not given. 
Capsules slightly adherent. At various points 
on the free surfaces are yellow slightly elevated 
areas which on section contain milky white pus. 
The kidney tissue covering the more dilated portion 
of the pelvis shows atrophy and the markings are 
obscured. The cortex is diminished in width. 

Microscopic examination. Kidneys show increase 
in the intexstitial connective tissue, atrophy of the 
tubules, infiltration with small round cells; some 
fibroid atrophy of the glomeruli. Some- of the 
tubules show many pus-cells. ‘ 

Bacteriological report. Fluid expressed froni the 
kidney shows a number of bacteria many of them 
gram-negative bacilli, staphylococci, and strepto- 
cocci. Cultures from the heart, no growth; liver 
and spleen, bacillus coli communis; kidney, many 
varieties of bacteria. 

Sections stained for bacteria show staphylococci 
in the tubules, colon-like bacilli in the blood stream 
and staphylococci and bacilli in the pelvis. 

CasE 38. Autopsy, No. 1817. West Surgical, 
545-107. Male, age 79. October 1, 1906. Past 
history. For past 15 years has led catheter life on 
account of enlarged prostate. Present illness. 
Four days ago broke his catheter leaving four inches 
in his bladder. ‘Temperature normal on admission. 
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Urine, alkaline, slight trace of albumin; sediment 
pus and blood-cells. Operation. Perineal section 
for foreign body followed by partial suprapubic 
prostatectomy. Patient died as immediate result of 
this second operation on forty-sixth day after ad- 
mission. Clinical diagnosis: Enlarged prostate and 
senility. 

Autopsy 6 hours post-mortem. Anatomical diag- 
nosis: Diphtheritic, cystitis, ureteritis, and pyelitis, 
suppurative nephritis right, operation wound, 
prostatectomy, arteriosclerosis, fibrocalcareous en- 
docarditis, focal tuberculosis of liver. 

Kidneys. Combined weight 240 grams. Cap- 
sule of left kidney strips leaving a firm, smooth 
surface. Capsule of right kidney strips leaving a 
firm, smooth surface showing here and there small 
abscesses. ‘The pyramids in places show fine gray- 
ish yellow streaks. The mucosa of the pelvis is 
covered with a grayish yellow necrotic membrane. 
This material extends along the mucosa of the ure- 
ter over its entire length. The ureter is moderately 
dilated. The mucosa of the bladder is covered with 
exudate and contains foul urine. The walls of the 
bladder are thickened and in several places there 
are small diverticula. In the situation of the pros- 
tate there is a grayish ragged necrotic cavity. 

Bacteriological report. Cultures from the heart 
blood yield no growth; from the spleen profuse 
growth of bacilli. Sections stained for bacteria. No 
blocks of kidney tissue were preserved. Sec- 
tions from the prostate and liver show many staphy- 
lococci and a few bacilli. The prostate shows some 
glandular elements filled with pus in which the bac- 
teria are located. The bacteria in the liver are 
found in the central veins. 

Case 39. Autopsy No. 
609-53. Female, age 40, 
Present illness. For one year definite symptoms of 
gall-stones. Temperature, normal. Urine negative. 
Operation cholecochostomy, cholecystectomy. Mod- 
erate sepsis of wound, moderate temperature. 
Seventh day after operation patient became drowsy, 
urine considerably decreased in amount, bloody, 
small trace of albumin, some pus, considerable 
number of cellular casts. Patient died eighteenth 
day. 

Clinical diagnosis: Cholelithiasis, pyonephrosis. 

Autopsy 6% hours post-mortem. Anatomical 
diagnosis: cystitis, ureteritis, pyelitis, suppurative 
nephritis, arteriosclerosis, slight fibrous endocarditis 
of the aortic and mitral valves, ulceration of the 
intestines, chronic peritonitis, operation wound, 
cholecystectomy, and choledochostomy. 

Kidneys. Combined weight 310 grams; capsules 
strip. Surfaces are mottled with many small, 
discreet, and confluent yellowish areas which bulge 
in some places. Section surfaces are mottled with 
dirty yellowish areas which extend well down into 
the pyramids. The mucosa of the pelvis shows 
many minute ecchymoses and small areas of fibrin. 
The ureters are free and contain pus, ‘The mucosa 
of the ureters shows ecchymoses; bladder the same. 


2220. West Surgical, 
September 22, 1908. 








528 SURGERY, GYNECOLOGY AND OBSTETRICS 


Microscopic examination. Kidneys show many 
abscesses and extensive leucocytic infiltration. 

Bacteriological report. Cultures from the heart 
blood and spleen show no growth, from the kidney 
bacilli. 

Sections stained for bacteria show mixed staphylo- 
coccus, gram-negative bacillus abscesses of cortex. 

CasE 40. Autopsy No. 2221. West Medical, 
710-33. Male, age 25. October 6, 1908. Present 
illness. Three weeks of pain in the right kidney 
region with fever, and for four days severe vomiting. 
Temperature 102 to 105°. Urine acid, slightest 
possible trace albumin, rare cast with pus-cells 
adherent, considerable pus. White blood count, 
25,600. Guinea pig inoculated promptly died. 
Death too early for evidence of tuberculosis. 
Patient died fourth day. Clinical diagnosis: 
Hematogenous kidney. 

Autopsy 13% hours post-mortem. Anatomical 
diagnosis: Septic infarcts and multiple abscesses 
of right kidney, thrombosis right renal vein, acute 
localized peritonitis of the right side of the abdomen, 
septic infarcts and multiple abscesses of lungs, 
soft spleen, staphylococcus pyogenes aureus septi- 
cemia. 

Kidneys. Left kidney weighs 171 grams, tissue 
is somewhat soft, kidney not otherwise remarkable. 
The right kidney is enlarged. The cortex is mottled 
with minute yellow areas from some of which pus 
oozes when the capsule is removed. On section 
the markings are lost. Here and there are dark 
red areas in some of which the central portions show 
abscesses. The mucosa of the pelvis shows ec- 
chymosis. Both ureters are free. The right renal 
vein is occluded by a large thrombus. 

Microscopic examination of the kidney is not 
recorded. 

Bacteriological report. Cultures from the heart 
blood, spleen and right kidney show profuse growth 
of staphylococcus pyogenes aureus and a slight 
growth of bacilli. 

Sections stained for bacteria show staphylococci in 
the abscesses apparently in pure growth, staphylo- 
cocci and bacilli in the pelvis. 

CasE 41. Autopsy No. 832. West Surgical, 
389-238. Male, age 40, November 6, 1902. Past 
history. Gonorrhoea 7 years ago. Now has evi- 
dence of stricture. Present illness. Acute reten- 
tion. This morning unsuccessful attempt made by 
his own doctor at catherization. Temperature nor- 
mal. Urine, albumin, trace; sediment, much pus 
and blood. Operation. Dilatation of stricture. 
Three days later chill, fever, vomiting, followed by 
suppression of urine. 

Operation. Right nephrotomy for pyonephrosis. 
Kidney found to be dilated, apparently recent in- 
fection. Operation did not improve patient’s 
condition and he died fifteenth day. Clinical 
diagnosis. Stricture of urethra, pyonephrosis. 

Autopsy 19% hours post-mortem. Anatomical 
diagnosis: Malformation of kidneys with exten- 
sive suppurative nephritis; fatty metamorphosis 


liver, hyperplasia spleen, hypertrophy and dilatation 
of heart, inguinal operation wound. 

Kidneys. In the region of the operation wound 
is an irregular mass of tissue which extends into the 
abdomen. ‘This is found to consist of kidney tissue 
and measures about 14 centimeters in length. Cap- 
sule strips leaving a fairly smooth, yellowish brown 
surface showing in several places yellowish brown 
areas which on section contain pus. Cover glass 
preparations from this material show numerous 
leucocytes and a few bacilli. Two ureters are 
present. ‘The left ureter leads to the pelvic mass 
of kidney tissue above described, the right opens 
into the shell of tissue in the right inguinal region. 

Microscopic examination. In three sections of 
the kidney there is considerable post-mortem change 
and much suppurative nephritis. 

Sections stained for bacteria show in the centers 
of the suppurative areas many staphylococci. A 
section of the liver shows numerous gram-negative 
bacilli and staphylococci in the central vein. ‘There 
are many gram-negative bacilli in the tubules and 
some suppurative areas surrounding dilated tubules 
filled with bacilli and cocci. 

Case 42. Autopsy No. 827. East Medical, 561- 
138. Male, age 53. December 27, 1901. Present 
illness. Symptoms of cerebral embolism of sudden 
onset. Was put on constant drainage on account 
of incontinence. Developed urethritis. Urine 
examination, at entrance and all through stay in 
hospital showed albumin and moderate quantities 
of pus. Fourteenth day in hospital developed 
carbuncle. Developed lung symptoms. Culture 
from carbuncle showed growth of staphylococcus 
aureus. Died forty-seventh day. Clinical diagno- 
sis:, Cerebral embolism. 

Autopsy 3434 hours post-mortem. Anatomical 
diagnosis, chronic cystitis, pyelitis, slight dilatation 
renal pelves and ureters, suppurative nephritis, 
arteriosclerosis vessels of Willis, degeneration of 
posterior columns and crossed pyramidal tracts 
of the spinal cord. 

Kidneys. Capsules strip, surfaces present here 
and there many brownish yellow spots and in- 
durations. On section through these indurations 
yellowish muco-pus is obtained. On section kidney 
shows scattered brownish yellow spots and faint 
streaks. The pelves of the kidneys show some dila- 
tation with numerous areas of ecchymosis in the 
walls. Ureters are moderately dilated and filled 
with thin fluid pus. Ureteral openings are free. 
Bladder shows areas of ecchymosis and contains a 
moderate amount of thin pus. ‘Two small abscesses 
of the prostate. 

Cultures of the heart and liver show growth of 
bacillus coli communis. 

Microscopic examination. Foci of suppuration 
and small abscesses are present. In these are many 
mononuclear and polynuclear leucocytes. There 
is a considerable increase in interstitial connective 
tissue but without lesions of the glomeruli charac- 
teristic of chronic glomerular nephritis. 
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Sections stained for bacteria. Predominant or- 
ganism scattered throughout the tissue where there 
is evidence of suppuration is colon-like bacillus, in 
some areas cocci are to be seen, and in still others, 
particularly the cortical abscesses, the majority of 
bacteria are staphylococci. 

CASE 43. Autopsy No. 522. South Surgical, 
40-80. Male, age 63. September 23, 1899. 
Present illness. Yor three months has had bladder 
irritability, nausea, vomiting, and hematuria; has 
been catheterizing himself since onset of symptoms. 

-atient entered hospital with symptoms of uremia. 
Urine, acid, albumin 1 per cent, sediment, pus, and 
blood. Died day of entrance. Clinical diagnosis: 
Enlarged prostate. 

Autopsy 13 hours post-mortem. Anatomical 
diagnosis: Adenocarcinoma of the bladder involving 
both ureteral orifices, cystitis, double hydronephro- 
sis with dilatation left ureter, acute pyelitis right 
kidney, abscesses of both kidneys, chronic inter- 
stitial nephritis, hypertrophy of heart. 

Kidneys. Capsules strip easily. Here and there 
in both kidneys are small pinhead sized abscesses. 

Microscopic examination. Sections of the kid- 
neys show marked increase of interstitial tissue with 
some infiltration with round cells. Tubules of the 
cortex are greatly diminished in number. Some of 
those that are present are atrophied and contain 
hyaline casts. In one section there is moderate 
infiltration with polymorphoneuclear leucocytes. 
Cultures from the heart and spleen, no growth. 
Cultures from the kidney, bacillus coli communis. 

Sections stained for bacteria. Small abscesses 
previously described show many staphylococci. 
A few staphylococci are also found in tubules. 
Many gram-negative bacilli are found in the pelvis 
of the kidney in one section. Gram-negative bacilli 
and cocci are found in the other two sections, one of 
which contains an abscess. 

CasE 44. Autopsy No. 304. East Surgical, 
340-83. Female, age 58. August 1,1898. Present 
illness. For six weeks loss of appetite and vomiting, 
frequent micturition. For one week pain in the 
angle of the right jaw. Examination shows alveolar 
abscess; white blood count 8,880. Urine acid, al- 
bumin slight trace, sugar; sediment, considerable 
pus. Transferred to Surgical Service. Operation 
alveolar abscess drained. Death of the patient 
from general septicemia. Clinical diagnosis: 
General septicemia, alveolar abscess, diabetes. 

Autopsy 14 hours post-mortem. Anatomical 
diagnosis: Abscess of kidneys, bronchopneumonia 
with abscess of the lung, arteriosclerosis, wound of 
neck, general infection, staphylococcus pyogenes 
aureus. 

Kidneys. Enlarged; total weight 462 grams. 
Capsules adherent. On section several dark red 
areas are seen scattered through the kidney tissue 
some extending from the cortex well into the pyra- 
mids. These areas show softening and many of 
them have yellowish white areas within them 
which yield pus. Markings retained. In one area 


there is a firm yellowish pyramidal area, fibrous in 
character, situated between the cortex and the 
pyramid. Pelvic mucosa slightly injected; blad- 
der shows nothing remarkable. 

Bacteriological report. Abscess of neck, heart, 
spleen, liver and kidneys show profuse growth of 
staphylococcus pyogenes aureus. Cover glass prepa- 
ration of pus from kidney abscess shows staphy- 
lococci, and numerous large irregularly stained 
bacilli. 

Microscopic examination. Kidney abscesses 
show staphylococci, in many cases phagocyted. 

Sections stained for bacteria. Many abscesses 
are found situated in the cortex. Small abscesses 
originating in the tubules, sometimes in the con- 
voluted portion, at other times in the ascending and 
descending loops, are to be found. These small 
secondary abscesses uniformly underlie the appar- 
ently primary larger abscess near the cortex. The 
abscesses frequently show large clumps of bacteria, 
which may be seen macroscopically, lying within 
the necrotic area. In most instances cocci alone 
are to be found, in others bacilli alone, while in 
still others the process is mixed. Bacilli and cocci 
are occasionally found in clumps arrested low down 
in the collecting tubules. There are both bacilli 
and cocci in the pelvis of the kidney. 

CasE 45. Autopsy No. zor. East Surgical, 
338-166. Male, age 65. July 11, 1808.. Past 
history. Frequent micturition with slowing of 
stream for six years. Operation for stricture one 
year ago. Present illness. Recurrence of same 
symptoms. Physical examination shows filiform 
stricture of bulb. Operation. Divulsion of strict- 
ure. Urine at entrance alkaline, albumin 1/10 
per cent, much pus, few red blood-cells. Sixteen 
days after operation developed temperature and 
pain in the right kidney region. Temperature in- 
creased, suppression of urine, distention; patient 
died seventeenth day. Clinical diagnosis: Stricture 
urethra. 

Autopsy 18 hours post-mortem. Anatomical 
diagnosis: Suppurative nephritis, pyelitis, ureteritis, 
slight dilatation of renal pelvis and ureter on right 
side, hypertrophic bladder with diverticula and 
cystitis, arteriosclerosis, cardiac hypertrophy, 
oedema and congestion of lungs, hemorrhagic in- 
farction of kidney. 

Kidneys. Capsules strip leaving smooth surface. 
On section, tissue mottled red and yellow. In one 
pole of the left kidney chestnut sized red cyst. 
Scattered throughout tissue many pea-sized ab- 
scesses. Some of these abscesses continue as dark 
red areas down into the pyramids. The papillary 
portion of the pyramids shows yellowish white 
streaks. Cultures from kidneys show staphylococ- 
cus aureus and colon bacilli. Sections stained for 
bacteria. No abscesses in sections preserved. 
Gram-negative bacilli clumps of staphylococci and 
some bacilli are found in the convoluted tubules. 

Case 46. Autopsy No. 1164. South Surgi- 
cal, 87-55. Male, age 63. November 5, 1903. 
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Present illness. Eight years ago abscess of perineum, 
now has filiform stricture. Urine, at entrance acid, 
trace of albumin; sediment clumps of pus, occasional 
red blood-cell. Patient ran an irregular temperature 
and died, after operation, on the seventy-third day. 
Clinical diagnosis: Stricture of urethra, cystitis. 

Autopsy. Anatomical diagnosis: Pyonephrosis, 
cystitis, chronic urethritis, perineal fistula, dilata- 
tion of ureters and ureteritis, abscess of left kidney, 
chronic interstitial nephritis, abscess of left epididi- 
mis and testicle, streptococcus septicemia. 

Kidneys. Somewhat smaller than normal; cap- 
sule adherent. Pelvis, calices and ureters on the 
right are markedly dilated and filled with a thick, 
yellow pus. The course of the right ureter is tor- 
tuous and at its lower extremity at the bladder 
wall forms somewhat of a cul-de-sac. The right 
pelvis is blackish in color and granular., The walls 
of the pelvis and ureter are thickened. The pyra- 
mids of the right kidney are flattened and the cor- 
tex narrowed. The markings are obscured. The 
left renal pelvis, calices and ureter are also dilated. 
They do not yield pus. At two or three places there 
are cavities in the substance of the kidney filled 
with pus. The walls of the kidney, pelvis, and 
ureter are thickened. The bladder mucosa is dirty 
blackish in color and rough. 

Microscopic examination. A section from one 
kidney shows fibroid strophy of portions of the 
renal tissue and an abscess. 

Bacteriological report. Cultures from the heart 
blood show a few streptococci. Sections stained for 
bacteria show staphylococci and gram-negative 
bacilli scattered throughout the kidney sections. 
It is impossible to differentiate the extent of post- 
mortem invasion. 

CASE 47. Surgical Case No. 9134. South Sur- 
gical, 172-5. Female, age 43. November 21, 
1908. Past history negative save for symptoms 
attributed to the appendix. Present illness. For 
one week patient has had abdominal pain localizing 
in the right loin with chills and fever. Temperature 
at entrance 102°; white blood count 15,400. Urine, 
acid, small trace of albumin, considerable pus. 

Rectal examination shows tenderness high up in 
the rectum with oedema and fluctuating mass. 
Operation incision and drainage of ischiorectal ab- 
scess. Second operation appendectomy, and nephrot- 
omy with drainage for hematogenous kidney. 
Specimen excised for examination. 

Pathological report. ‘Two small pieces removed 
from surface of the kidney; red, hemorrhagic, with 
red cells and some leucocytes. Section stained for 
bacteria shows staphylococcus and a large gram- 
positive bacillus in abscesses. 

Case 48. Autopsy No. 2685. South Surgical, 
206-85. Male, age 64. September 3, IgI0. 
Past history. Frequent catheterization for past 
ten years on account of “bladder inflammation.” 
Present illness. Complaint frequency. Urine, 


acid, trace of albumin, leucocytes and many bac- 
Operation. 


teria. Exploratory laparotomy for 
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tumor of the bladder. Bladder palpated but not 
opened. Operation wound remained clean. After 
operation patient failed without apparent cause 
and died thirteenth day. Clinical diagnosis. Mul- 
tinle diverticula, enlarged prostate, cardiac insuffi- 
ciency. 

Autopsy 18 hours post-mortem. Anatomical 
diagnosis: Suppurative nephritis, acute pyelitis, 
arteriosclerotic, degeneration of kidneys, hyper- 
trophy of prostate, hypertrophy of bladder-wall 
with diverticula, operation wound. 

Kidneys. Combined weight 210 grams. Cap- 
sules strip leaving granular surfaces; the tissue is 
quite firm. ‘The cortex measures 3 to 6 millimeters. 
Here and there the section surfaces are streaked 
and mottled with small yellow areas. The pelves 
and calices are moderately dilated. The mucosa 
is generally reddened. The walls of the bladder 
are thickened. A few diverticula and one large 


one are present. The prostate is considerably 
enlarged. 
Microscopic examination. There is extensive 


infiltration with polynuclear leucocytes, in one or 
two places abscess formation. 

Bacteriological report. Cultures from the heart 
blood show no growth. 

Sections stained for bacteria. Sections from the 
kidney tissue which were preserved show but little 


suppurative process. Staphylococci and _ bacilli 
are found, few in number, in the pelvis. 
CasE 49. Autopsy No. 321. South Surgi- 


cal, 28-124. Male, age 66. August 12, 1893. 
Present illness. Prostatic symptoms seven years. 
Catheterized one month ago and apparently in- 
fected at that time. Operation. Prostatectomy. 
Urine, smoky, acid, large amount of pus, some blood, 
large trace of albumin. Died twenty-eighth day. 
Clinical diagnosis: Hypertrophy of prostate, pneu- 


monia. 
Autopsy 12 hours post-mortem. Anatomical 
diagnosis: Suprapubic cystotomy and partial pros- 


tatectomy, abscess of region of Scarpa’s triangle 
with sinus formation, thrombosis right femoral vein, 
abscess of lungs, acute pyelitis with abscesses of 
kidney, ulcerative prostatitis. 

Kidneys. In both renal pelves marked indura- 
tion of mucosa with some patches of exudate. 
Cortex 5 millimeters. ‘Tissue slightly pale and in 
some of the pyramids greyish yellow streaks in the 
papilla. In one kidney there are two or three 
pinhead sized abscesses. Sections of the small ab- 
scess of the kidney show micrococci with cloudy 
swelling of the epithelium of the cortical tubules. 

Section stained for bacteria show staphylococci 
in abscesses, bacilli in the yellowish streaks in the 
papilla, lying within the tubules, bacilli and cocci 
in the pelves. 

CasE 50. Autopsy, No. 2939. West Medical 
802-215. Female, age 47. October 6, 1g11. 
Present illness. Two years of abdominal symptoms, 
one week of diarrhoea followed by distention of the 
abdomen and abdominal pain with much vomiting. 
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Temperature at admission normal. Later a some- 
what irregular fever reaching 100°. Urine at ad- 
mission, no albumin, rare leucocytes. White blood 
count 8500. Clinical diagnosis. Cancer of the 
stomach, disseminated abdominal cancer. 

Autopsy 28% hours post-mortem. Anatomical 
diagnosis: Diffuse carcinoma of the stomach with 
extensive metastasis including the right kidney, 
carcinomatous strictures of ‘the large intestine, 
left bronchopneumonia, chronic endocarditis of the 
mitral valve with stenosis, suppurative nephritis, 
hydronephrosis right due to constriction of the ure- 
ter by neoplasm, small infarct of lung. 

Kidneys. Combined weight 284 grams; right 
kidney is small. There is much perinephric in- 
duration and thickening, marked about the ureter, 
especially in its upper portion. The pelvis and 
calices of the right kidney are dilated and contain a 
cloudy fluid. ‘The surface of the right kidney is 
fairly smooth with a few ill-defined, gray white areas 
both discreet and confluent. On section these 
areas extend for a variable distance. into the renal 
tissue beneath. The markings of the cut surfaces 
are obscured. The renal cortex is narrowed. The 
cortex of the left kidney shows numerous small 
abscesses. The tissue about these, in many in- 
stances, is dark red. These areas are seen to extend 
into the cortical substance in the form of yellowish 
gray streaks. The ureter is not dilated. The 
bladder is negative. 

Microscopic examination. One section from the 
right kidney shows an area of carcinoma. There 
are numerous areas of suppurative nephritis. 

Bacteriological report. Cultures from the heart 
blood show scum of growth of several types of bacilli. 

Sections stained for bacteria. Abscesses show only 
cocci; some gram-negative bacilli are found in the 
lymphatics and the blood stream. In the pyramidal 
portion of the kidney large plugs of bacteria, both 
cocci and bacilli, are found in the tubules. 

CASE 51. Autopsy No. 3352. Genito-urinary, 
10-155. Male, age 28, April 25, 1914. Past 
history. Stricture of urethra for five years; in- 
ternal urethrotomy three years ago. Present ill- 
ness. For one year has had recurrent pains in right 
kidney without fever. For two weeks has had in- 
creased frequency followed by severe pain in region 
of right kidney and vomiting. His urine has been 
much more cloudy than previously. Urine, acid, 
cloudy, large amount of albumin, much pus and a 
few red blood-cells. White blood count 19,000. 
Cystoscopy showed cloudy urine from the right side 
with markedly decreased function; left kidney mod- 
erate amount of pus, 10 per cent function. Cultures 
from both kidney urines showed colon-like bacillus. 
X-ray showed right renal calculus. Operation. 
Right kidney full of small calculi, removed by pyelot- 
omy and nephrotomy. Left kidney showed peri- 
nephric abscess with many miliary abscesses in 
cortex. Patient died fourteenth day. Clinical di- 
agnosis. Calculus, pyelonephritis right; acute sup- 
purative nephritis left; uremia; and pneumonia. 


Autopsy 13% hours post-mortem. Anatomical 
diagnosis: Nephrolithiasis, diphtheretic pyelitis and 
pyonephrosis, perinephritis with abscess formation, 
chronic interstitial nephritis right with chronic 
ureteritis, double nephrotomy with purulent in- 
filtration of perinephric tissue, tuberculosis of the 
lungs, bronchopneumonia, focal necrosis of the 
bladder, absence of left testicle, scar of old cystot- 
omy, fatty liver, streptococcus septicemia. 

Kidneys. Combined weight 330 grams. Abscess 
of perinephric tissue about each kidney. Right 
kidney shows adherent capsule. Surface is marked 
with occasional irregular depressions. In the sub- 
stance of the kidney extending from the convexity to 
the pelvis is an irregular excavation bounded by 
ragged necrotic kidney tissue bathed in pus. 
(Nephrotomy wound.) The pelvis is moderately 
dilated, its mucosa covered with a dirty white layer. 
All the calices are dilated and contain irregular 
granular concretions and pus. The cortex is mark- 
edly narrowed. The left ureter is adherent to the 
surrounding tissue. Its mucosa is smooth. The 
right kidney has an adherent capsule, on removal of 
which, several cavities filled with yellow pus are ex- 
posed. There are numerous pinhead sized abscesses 
on the surface. In the substance of the kidney ex- 
tending into the pelvis is an irregular cavity bounded 
by necrotic tissue. (Nephrotomy wound.) The 
renal pelvis is moderately dilated and filled with pus, 
two concretions. The mucosa of the pelvis shows an 
adherent dirty layer. Theleft ureter is not remark- 
able. ~The bladder and prostate are normal. 

Microscopic examination. One section of the 
kidneys shows suppurative nephritis, another sec- 
tion shows atrophy and a round cell infiltration. At 
the tip of the pyramids in one section is necrosis and 
purulent infiltration. 

Bacteriological report. Cultures from the heart 
blood show profuse growth of colon-like bacilli and 
cocci. Sections stained for bacteria. Inthe section 
preserved there were no abscesses and small evidence 
of suppuration. Many staphylococci and a few 
gram-negative bacilli were found in the pelvis. 

CASE 52. Surgical Case No. 8127. East Surgi- 
cal, 596-207. Female, age 25. January 9, 1908, 
Past history. Painful micturition since childhood. 
Present illness. Four days of right-sided abdominal 
pain with vomiting, later pain localized in right 
kidney region, urine became cloudy. Urine at 
admission alkaline, slight trace of albumin, much 
pus. Temperature 103°. White blood-cell count 
15,600. Physical examination showed a _ mass 
similar to appendix abscess and thought to be that. 
Operation. Exploratory laparotomy and nephrec- 
tomy for acute infected kidney. Uneventful re- 
covery. Cultures, peritoneal fluid, no growth, pus 
from kidney abscess shows few cocci and bacilli. 
Clinical diagnosis. Acute infected kidney. 

Pathological report. Kidney very much enlarged. 
On the surface multiple small purulent foci; on 
section the same are seen in the cortex of the kid- 
ney, more rarely in the papilla. 
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Microscopic examination. Infiltration with round 
and pus-cells and destruction of the tubules espe- 
cially in small foci. 

Sections stained for bacteria. No true cortical 
abscesses found in tissue. The picture is more that 
of a colon bacillus pyelonephritis with tubules the 
center of suppuration. Bacteria found in these 
areas show mixed infection of staphylococci and 
gram-negative bacilli, the latter predominating. 

CASE 53. Surgical Case No. 710-117. South 
Surgical, 154-1. Female, age 34, October 19, 
1907. Present illness. Eight days ago onset of 
abdominal pain in region of appendix with fever 
which quickly subsided leaving soreness in region of 
kidney. Physical examination. Right kidney 
palpable and tender. X-ray negative. Urine at 
entrance acid, slight trace of albumin, some pus. 
White count 7,300. Guinea-pig inoculation nega- 
tive for tuberculosis. Operation, Nephrectomy. 
Kidney slightly enlarged, pale, few areas of dis- 
coloration. It was thought to be the cause of the 
trouble and removed. Clinical diagnosis. Coli- 
pyelonephritis. Recovery. 

Pathological report. Enlarged soft kidney with 
opaque yellow stripes and dots in the pyramids sur- 
rounded by reddened zones. 

Microscopic examination. Foci of round-cell 
infiltration in many places with intense congestion 
of surrounding vessels. Epithelium of the tubules 
swollen, desquamated, and the lumen filled with 
hyaline and granular casts. Culture from the kid- 
ney tissue at operation, colon bacillus. 

Sections stained for bacteria. Considerable num- 
ber of gram-negative bacilli in the tubules and pelves 
with a typical picture of colon pyelonephritis. Here 
and there in the cortical region are small abscesses 
with a mixed infection of gram-negative bacilli and 
large numbers of staphylococci. 

Notrr.—A_ colon pyelonephritis with superimposed 
staphylococcus abscess. 

Case 54. Autopsy No. 2164. West Surgical, 
595-261. Female, age 54. May 28, 1908. Past 
history. Marked constipation for four months, 
Present illness. For five days acute abdominal 
left-sided pain with chills and fever; temperature of 
102-104° with pusy urine. 

Two days ago acute tender red mass appeared in 
the left kidney region. Urine, acid, very slight 
trace of albumin, small amount of pus, microscopic 
blood. White blood count, 22,000. Culture from 
the urine shows colon-like bacilli. Operation, 
nephrotomy for septic kidney. Kidney considerably 
and symmetrically enlarged, soft and pulpy with 
scattered small abscesses of the cortex. Pelvis not 
dilated. Patient died 10 days after admission, 
Clinical diagnosis. 


fourth day after operation. 
Septic kidney. 

Autopsy 7% hours post-mortem. Anatomical 
diagnosis: Carcinoma of vagina with obstruction 
and dilatation of left ureter; left ureteritis, pyelitis 
and suppurative nephritis, nephrotomy wound, 
streptococcus septicemia. 
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Kidneys. Right kidney weighs 171 grams. 
Capsules strip with some difficulty, leaving a gran- 
ular surface. Cortex measures 6 millimeters. 
Markings are fairly distinct. There are no abscesses 
in the right kidney. Right ureter is not remark- 
able. Left kidney weighs 208 grams; perinephric 
fat separated from the kidney and the space is 
filled with bloody purulent material. On the con- 
vexity of the kidney there is an irregular opening 
6 centimeters in length leading into the pelvis. The 
walls of this cavity are composed of soft necrotic 
kidney tissue. At various places in the cortex and 
extending into the pyramid the kidney tissue is trans- 
formed into a soft, yellowish black, semi-fluid mate- 
rial. ‘These areas are wedge-shaped with free pus at 
the surface. Generally they are sharply outlined 
from the surrounding renal tissue. The surface of the 
cortex where not involved in the above-mentioned 
necrotic area about the wound shows indistinct 
markings. ‘There are no abscesses of the kidney. 
The mucosa of the pelvis and ureter are reddened 
and the lumen contains purulent areas. The lower 
half of the ureter is dilated, and its lower end is 
pressed upon by a tumor mass. 

Microscopical examination shows acute degenera- 
tive change with suppuration. 

Bacteriological report. Cultures of the heart 
blood and spleen show streptococcus and colon- 
like bacillus. 

Sections stained for bacteria. ‘There are chains of 
streptococci in small arteries and in the capillaries 
of the glomeruli. There are a few clumps of strepto- 
cocci and gram-negative bacilli in the straight col- 
lecting tubules. There are also a few bacilli in 
the blood stream. 

CasE 55. Autopsy No. 880. West Medical, 570- 
6. Male, age 51, May 28, 1902. Present illness. 
Six months weakness, some nausea, occasional vomi- 
ting, restlessness at night, loss of appetite, nocturia 
three or four times, slight frequency. Has a history 
of hematuria once within that period. Physical 
examination. Redness and tenderness with some 
cedema of outer and under side of both thighs and 
buttocks. Temperature normal at _ entrance. 
White blood cell count 48,000. Urine, bloody, acid, 
small trace of albumin; sediment, much blood, few, 
cell-casts, moderate number of leucocytes. Pa- 
tient began to run a septic temperature which 
reached 102°, became unconscious and died fifth 
day. Clinical diagnosis: Erysipelas. 

Autopsy 19% hours post-mortem. Anatomical 
diagnosis: Suppurative nephritis with infarcts of 
the kidney, subacute glomerular and chronic inter- 
stitial nephritis, suppurative prostatitis, seropuru- 
lent peritonitis, soft spleen, mural thrombi in the 
right auricle and the right ventricle, thrombi in 
the right common iliac and right femoral veins, 
arteriosclerosis with small secondary aneurysm of 
the left coronary artery, hemorrhagic cedema of the 
inferior lobe of the left lung, streptococcus infection. 

Kidneys. Capsules free. Surfaces show numer- 
ous minute yellow points. The glomeruli do not 
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appear to be abnormal. On section, the areas above 
described are found to extend through the cortex 
and into the pyramid in some cases as grayish yellow 
lines. Bladder and ureters not remarkable. Pros- 
tate shows numerous small abscesses. 

Microscopic examination. In many places the 
interstitial tissue of the kidneys is increased in 
amount over small areas and there is atrophy of the 
renal element and round-cell infiltration. Ina good 
many tubules pus-cells and necrotic desquamated 
epithelial cells are present. In one section two ab- 
scesses are observed. The capillaries of some of the 
glomeruli contain leucocytes. In a minority of the 
glomeruli there are vesicular nucleated cells closely 
packed together which are proliferated epithelium of 
the glomerular capsules. There is considerable 
oedema of the interstitial tissue. 

Bacteriological report. Cultures from the heart 
blood, no growth. Cultures from the liver and 
spleen, profuse growth of bacteria, mostly staphylo- 
coccus. 

Sections stained for bacteria. Staphylococci among 
which are some chains of streptococci are found in 
the small areas of suppuration. There are also a few 
bacilli. 

CasE 56. Autopsy, No. 1505. East Surgical, 
522-119. Male, age 69. September 19, 1905. 
Past history. Gonorrhoea 47 years ago. Stricture 
16 years later, operation, divulsion of stricture 
at that time. Present illness. Admitted with 
retention. Urine, acid, slight trace of albumin, 
much pus. Temperature normal. Operation. Peri- 
neal section. Twenty days after operation develop- 
ed temperature and symptoms thought to be right 
pleurisy, patient refused nourishment, began to 
vomit, had partial suppression of urine, and died 
on the forty-sixth day. Clinical diagnosis: Stric- 
ture of urethra. 

Autopsy 33 hours post-mortem. Anatomical 
diagnosis: Stricture of urethra, perineal sinus, 
slight hypertrophy of prostate, hypertrophy of 
bladder with diverticula and cystitis, diphtheritic 
ureteritis, pyonephrosis, diphtheritic pyelitis and 
suppurative nephritis on the left, senile atrophy of 
right kidney, hypostatic pneumonia. 

Kidneys. Left renal pelvis and calices dilated 
and filled with foul, thick fluid. Adherent to the 
walls of the calices and pelvis is a grayish pink 
membrane. The capsule of the left kidney is ad- 
herent, surface is extremely granular. Here and 
there on the surface are whitish slightly elevated 
areas 2 to 3 millimeters in diameter, containing pus. 
The cortex is thinned. The right kidney shows 
slightly adherent capsule. The pelvis of this kid- 
ney is slightly enlarged, otherwise negative. The 
right ureter is negative. 

No microscopical examination of the kidney is 
recorded; no autopsy cultures. 

Sections stained for bacteria. No kidney tissue 
was preserved, section of prostate used. The mili- 
ary abscesses in the prostate show staphylococci, a 
few chains of streptococci, and many bacilli. 


CASE 57. Autopsy No. 1197. West Surgical, 
465-67. Male, age 40. March 15, 1904. Present 
illness. Fracture of vertebra of twenty-four hours 
standing. Urine, on entrance, small trace of albu- 
min, a few finely granular and epithelial cell-casts, 
leucocytes. Operation. Laminectomy. No other 
urinary examination recorded. From _ entrance 
patient ran an increasingly high temperature and 
died twentieth day. Clinical diagnosis: Frac- 
ture of dorsal vertebra. 

Autopsy 72 hours post-mortem. Anatomical 
diagnosis: Fracture first lumbar vertebra, crushed 
cord, operation wound —laminectomy, — septic 
wound; meningitis, abscess of right lung, double 
empyzmia, abscesses of kidney and prostate, cysti- 
tis, Pott’s fracture of left leg, streptococcus septi- 
cemia. 

Kidneys. Combined weight 365 grams. Cap- 
sules easily removed revealing small abscesses on 
the surfaces of both kidneys. In places these ab- 
scesses extend a distance into the cortex and in a 
few instances as streaks as far as the tips of the 
pyramids. The kidneys are not dilated, ureters 
are free. The bladder presents an ecchymotic gray 
red mucosa. The prostate shows an abscess 3 
centimeters in diameter, of the right lobe. 

Microscopic examination. Sections of the kidney 
show abscesses. 

Bacteriological report. Cultures from the heart, 
liver and spleen show staphylococci and strepto- 
cocci. Cover glass preparations from the pus in the 
wound show streptococci. Sections stained for 
bacteria. Abscesses in the kidney tissue show 
clumps of streptococci and staphylococci. In one 
abscess there are two large masses of bacteria, one 
of which seems entirely a streptococcus infection, 
the other entirely a staphylococcus infection. 

Case 58. Autopsy No. 1731. West Medical, 
644-161. Female, age 32. June 30, 1906. Past 
history. Four years ago post-puerperal sepsis. 
Present illness. One week ago began to have re- 
current attacks of chills without other symptoms. 
Patient came to hospital in prostrated condition; 
high temperature, pulse, and respiration. Urine, 
very slight trace of albumin, moderate number of 
red blood and pus-cells. White count 13,000. Pa- 
tient continued to grow worse and died fourth day. 
Clinical diagnosis: Septicemia, origin unknown. 

Autopsy 19 hours post-mortem. Anatomical 
diagnosis: Malignant endocarditis of mitral valve, 
bronchopneumonia, purpura hemorrhagica, in- 
farcts of spleen and kidneys, suppurative nephritis, 
septicemia staphylococcus pyogenous aureus, early 
pregnancy and abortion. 

Kidneys. Combined weight 329 grams. ‘The 
capsules strip easily leaving a dark reddish surface 
dotted over with minute yellow points, dark red 
spots and here and there small irregular confluent 
abscesses. The small yellow areas mentioned are 
seen to be the outer surface of fairly firm homo- 
geneous masses surrounded by blackish red kidney 
tissue from which they are sharply marked off. In 








some places these infarcts are situated in the cortex, 
while in others a few extend from the bases of pyra- 
mids to the cortex. In the pyramids are to be found 
numerous yellow streaks and spots. The cortex 
measures 5 to 6 millimeters. The mucosa of the 
pelvis shows minute blackish red spots. Ureters 
and bladder normal save for few ecchymotic areas. 

Microscopic examination. The kidneys show 
necrosis with abscesses and haemorrhage. 

Bacteriological report. Cultures from the heart 
blood and spleen show pure growth of staphylococ- 
cus pyogenes aureus. Sections stained for bacteria 
show in the discreet abscesses mixed infection of 
streptococci and staphylococci. In many places 
the vessels are found plugged with bacteria most of 
which are streptococci, although all were found to 
contain considerable numbers of staphylococci. 

CasE 59. Autopsy No. ro81. South Surgical 
79-97. Female, age (?) June 26, 1903. Present 
illness. One week of acute abdominal pain with 
high fever finally localizing in the gall-bladder 
region. Urine, neutral reaction, trace of albumin, 
occasional blood and pus-cells, no casts. White 
blood count 80,000; temperature varied from too to 
104°. Patient was not operated on, and died of 
sepsis on seventh day. Clinical diagnosis: Chole- 
lithiasis, cholecystitis, suppurative nephritis. 

Autopsy 434 hours post-mortem. Anatomical 
diagnosis: Pyonephrosis, pyelonephritis, chole- 
lithiasis, icterus, fibromyoma of the uterus. 

Kidneys. Left kidney is apparently normal, 
right kidney is enlarged, and its capsules strip leav- 
ing a smooth surface, dotted here and there with 
minute yellowish abscesses. On section the tissue 
is soft and section surface shows numerous minute 
puruicnt areas. The cortex is of good width; the 
pelvis is dilated and contains yellowish brown, foul, 
purulent material. Ureters and bladder show noth- 
ing remarkable. 

Microscopic examination. Sections of the kid- 
ney show the usual appearance of pyelonephritis. 
Sections of the left kidney show only oedema. 

Bacteriological report. Cultures from liver and 
spleen show scum of growth of bacilli. 

Sections stained for bacteria show considerable 
numbers of gram-negative colon-like bacilli in the 
arteries and in some of the tubules while a consider- 
able number of a smaller gram-positive bacillus are 
to be found in abscess areas. 

CASE 60. Autopsy No. 285. East Surgical, 
338-116. Male, age 80, June 14, 1898. Present 
illness. Patient admitted for retention. Could 
give no information about himself. Temperature, 
100°; vomiting, died soon after entrance. Clinical 
diagnosis: Enlarged prostate. 

Autopsy 19 hours post-mortem. Anatomical 
diagnosis: Adenoma prostate, diverticulum blad- 
der, slight dilatation ureters, suppurative nephritis, 
arteriosclerosis, senile emphysema lungs, papillary 
adenoma kidneys. 

Kidneys. Capsules somewhat adherent. Cortex 
of each kidney somewhat narrowed. Kidney tissue 
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pale, opaque, and soft. A few small abscesses 

beneath the cortex (Fig. 32). Cultures of the heart 

blood show no growth. Cultures from the kidney 
show several varieties of cocci and bacilli which are 
not differentiated. 

Microscopic examination. Kidney shows in the 
cortex extensive areas of infiltration of leucocytes 
with some disintegration of the renal epithelium. 
Glomeruli are not remarkable. Arteriosclerosis of 
the vessels, some areas of fibroid atrophy and round- 
cell infiltration. 

Sections stained for bacteria. ‘The predominating 
organisms in the abscess cavities are two types of 
bacilli, one a gram-negative bacillus probably 
bacillus coli, the other a long barred gram-positive 
bacillus. 

Note.— These two bacilli clearly seem the etiological 
factors in the production of suppuration although occa- 
sionally cocci are found. This case shows considerable 
post-mortem invasion which may explain the presence 
of the variety of organisms found, yet the occurrence of 
the two bacilli described above in large numbers and con- 
fined to abscess cavities seems to indicate that they are 
the etiological factors. 

THE LESIONS OF SO-CALLED ASCENDING IN- 
FECTION ARE HISTOLOGICALLY  INDIS- 
TINGUISHABLE FROM THE EXCRETORY 
TYPE OF LESION 

It has been customary to assume that there 
was a definite lesion produced in the kidney 
by ascending infection. This is referred to 
again and again in the literature and is often 
spoken of as the typical lesion of ascending 
infection. That this distinction cannot be 
maintained appears to us to be conclusively 
shown by the two following cases (32 and 33): 
Without reproducing here the whole evidence 
printed above we may note that Case 32 was 
that of a man whose urine was normal at the 
time of entrance to the hospital. Following 
operation for cancer of the stomach, retention 
of urine took place and he was catheterized 
regularly until the day of his death three 
weeks later. During the process of cathe- 
terization, pus appeared in the urine and the 
case is typical of those generally credited with 
being ascending infection. Case 33 was that 
of a woman, interestingly enough of exactly 
the same age, who died two weeks after an 
operation for fibroma of the uterus followed 
by infection of the wound. This patient had 
no urinary infection at the time of entrance, 
was not catheterized during her stay in the 
hospital and at autopsy showed a normal 
bladder. Nevertheless%the lesions of the 
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kidneys in these two cases are indistinguish- 
able as a glance at the illustrating figures will 
show. These cases are typical of several 
occurring in our experience and we think they 
are sufficient to require an abandonment 
of the belief that there is any lesion of the 
kidney typical of ascending infection. 


THE BEARING OF THE ABOVE OBSERVATIONS 
UPON THE DIAGNOSIS OF RENAL INFECTIONS 

If we have succeeded in establishing the 
fact that the pyogenic organisms produce 
lesions of the kidney essentially different 
from those produced by non-pyogenic or- 
ganisms, it follows that this fact has an im- 
portant bearing upon diagnosis. In the 
first place it has, we think, been abundantly 
demonstrated by the testimony of many 
observers that organisms concerned in renal 
infections appear promptly in the urine 
though they may not long continue to so ap- 
pear. That organisms not concerned in 
renal infections may also appear in the 
urine is to be remembered. The evidence 
above referred to of the appearance of tubercle 
bacilli and lepra bacilli after the administra- 
tion of salvarsan, the recent observations of 
William H. Smith in regard to the appearance 
of organisms in the urine of patients with 
fever probably caused by a septicemia, and 
a mass of extremely careful evidence all bear 
upon this point. 

On the other hand, with clinical evidence 
suggesting a renal infection, the diagnostic 
importance of a careful examination of the 
urine can hardly be overestimated. Thus 
the lesions characteristic of pyogenic organ- 
isms will show the bacteria in the urine 
perhaps only during the early stages. Since, 
however, these lesions are comparatively shut 
off from the lower portions of the kidney and 
as they do not involve the pelvic mucous mem- 
brane, pus in any considerable amount, will 
be found rarely if at all. By the same token, 
since the lesions of the nonpyogenic group 
are produced chiefly in the renal pelvis, evi- 
dence of this fact is abundantly clear in the 
urine by the early production of pus accom- 
panying the appearance of the micro- 
organisms. 

A very striking difference is also to be ob- 


served in the effect on kidney function as 
measured by phthalein of these two types of 
infection. Since the suppurative infections 
involve chiefly the cortex and comparatively 
little the convoluted tubules, they would be 
expected to produce comparatively little 
effect upon kidney function thus measured, 
and such is in fact the case. On the contrary 
the chief lesion of acute renal infections with 
the colon bacillus group is first upon the 
convoluted tubule, the pelvic lesion though 
appearing early being we think secondary to 
the tubular lesion. ‘This should and in fact 
does produce sudden and profound changes 
in kidney function, the case described 
on p. 498 being but one of a considerable 
series of observations which we have pre- 
viously discussed in a paper on ‘‘Pyelo- 
nephritis.”! Briefly and somewhat dogmat- 
ically stated therefore, the diagnostic evi- 
dence is as follows: If with clinical evidence 
suggesting a renal infection, freshly drawn 
urine studied as suggested by Crabtree? 
shows cocci in abundance with a small amount 
of albumin, a few red blood-corpuscles and 
many leucocytes or a little pus, together with a 
renal function at or near normal limits, a 
diagnosis of coccus infection of the kidney is 
justified. If, on the other hand, a similar 
examination shows many bacilli, alittle 
albumin and much pus coupled with a mark- 
edly diminished kidney function, a diagnosis 
of colon bacillus infection of the kidney is 
unavoidable. 

Though it is foreign to the title of this 
paper, it may not be improper to suggest the 
bearing of these observations upon treat 
ment. Clearly the suppurative lesions con 
cern those portions of the kidney which are 
relatively inaccessible to drugs and if these 
lesions are such as to require treatment, that 
treatment must be operative. On_ the other 
hand, the lesions produced by the colon bacil- 
lus group concern those portions of the kid- 
ney relatively accessible to formaldehyde 
containing drugs, and the surgeon is therefore 
justified in persisting in treatment by this 
method on the assumption that if it be 
properly planned and efficiently carried out 
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it will succeed in controlling the infection. 
This statement must not be assumed to 
mean that we believe that the formaldehyde 
containing drugs act upon the cells of the 
convoluted tubules. This we have no reason 
to assert, but the lesion of this portion of the 
kidney is a very transient one and such 
damage as is done by the acute process is 
rapidly overcome by the restorative action of 
the cells themselves. This particular lesion 
does not require treatment. It is the lesion 
of the pelvis and to some extent of the lower 
urinary tract that is the persistent and 
dangerous lesion, and this can be reached by 
formaldehyde. 

NotE.— We wish to express appreciation of the valued 
services of Dr. James Homer Wright director of the labora- 
tory for a lively interest in the work and for aid in collect- 
ing material. We have appreciated the privilege of appeal- 
ing to his judgment on difficult questions arising during the 
progress of the work. 

Dr. Oscar Richardson has kindly supplied from the 
autopsy room much valuable material. 

Dr. William H. Smith has offered many helpful sugges- 
tions on the staining of bacteria in tissue. 

Whatever of unusual merit our microphotographs may 


show is due to the painstaking, thorough work of Mr. L.S. 
Brown. 
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THE BASTEDO SIGN IN CHRONIC APPENDICITIS 


By JACOB ROSENBLOOM, M.D., Pu.D., PirrspurGH 


N 1911 Bastedo (1) described a new test 
for chronic appendicitis. It consists in 
passing a colon tube eleven to twelve 
inches into the rectum and injecting air 

by means of an atomizer bulb. He found that 
as the colon distends, pain and tenderness to 
finger-point pressure becomes apparent at 
McBurney’s point, if appendicitis is present. 
Dreyer (2), Rost (3), Slawinski (4), Hertz (5), 
Goodman and Lueders (6), and Bischoff (7) 
have described their experiences with this test. 

Bastedo, Hertz,Dreyer, and Bischoff consider 
colonic inflation of great value as a diagnostic 
sign of chronic appendicitis. Rost, however, 
claims that Bastedo’s sign is positive not 
only with diseases of the appendix but also 
in pathologic conditions in the colon. Rost 
also says that the pain appears only if there 
are changes in the mesenteriolum which brings 
the appendix into a certain abnormal relation 
to the caecum; however, Bischoff on the con- 
trary has found the test positive when the 
mesenteriolum was entirely normal and the 
appendix alone was diseased. In the cases 
that he examined after operation, there was no 
longer the slightest pain in the appendix re- 
gion when the colon was distended. 

Goodman and Lueders, however, claim 
that there is no constancy in the results ob- 
tained with this test, and it is in no sense 
pathognomic of chronic appendicitis. ‘They 
have seen no positive reactions in normal 
individuals. 

I have personally been using this test, ever 
since its description by Bastedo and have 
found it of great service in the diagnosis of 
chronic appendicitis as may be readily noted 


by the accompanying tabulation of cases 


studied. 











Case Clinical Diagnsois | Bastedo | Operative Findings 
No Sign 
UTI dss vaxchiuimces voepie Negative |  .. ........- 
Sh Seer ree eee 
PUT SS Spencers ae dro Negative aieqthe aun 
PI gice cade nde 6b opkce Negative | _—............. 
Creare Negative | _........... 
err ere Negative | _........... 
OUD ce oiccarcuac.e incor on nes Negative | _—«......... 
8 | Normal Negative | =e... se es 
9 | Normal .| Negative | =e... 0s, 
10 | Normal.. ar 


Positive Chronic appendicitis 
Positive Chronic appendicitis 
Positive Chronic appendicitis 
Positive Chronic appendicitis 
Positive Chronic appendicitis 
Positive Chronic appendicitis 
Positive Chronic appendicitis 


11 | Chronic ¢ 
12 | Chronic ¢ 
13 | Chronic z 
14 | Chronic : 
1s | Chronic ; 
16 | Chronic ¢ 
17 | Chronic ¢ 














18 | Chronic appendicitis. ...... Positive Chronic appendicitis 
19 | Chronic appendicitis... ... . Positive Chronic appendicitis 
20 | Gastric ulcer............ , Negative | Gastric ulcer 
21 | Duodenal ulcer............ Negative | Duodenal ulcer 
22 | Bilateral salpingitis..........| Negative | Salpingitis 
23 | Cholelithiasis.............. Negative | Cholelithiasis 
24 | Nephrolithiasis............. Negative | Nephrolithiasis 
25 | Pyone a. nner e rb be Negative | Pyonephrosis 
26 | Gastric ulcer. a eiiad |... Sarr 
on | Gasteie Wicer... 2.2.00 e cece ae eee 
28 | Pyloric adhesions........... Negative | Adhesions 
29 | Pyloric stenosis (luetic).......] Negative |  —.......... 
30 | Lues with gastric symptoms...} Negative | Symptoms cured by 
Salvarsan 
31 | Chronic appendicitis. ........| Positive Chronic appendicitis 
32 | Chronic appendicitis.......... Positive Chronic appendicitis 
33 | Chronic appendicitis. ........| Positive Chronic appendicitis 
34 | Chronic appendicitis. ...... Positive Chronic appendicitis 
35 | Chronic appendicitis. ........] Positive Chronic appendicitis 
30: | ODNTODLORS, «.0.0.5..0.60 666 ose Negative | Nephroptosis 
97 } GOBERIG WIC «.o...00:0s occ cc ees Negative | Gastric ulcer 
38 | Duodenal ulcer.............. ES ae 
39 — pregnancy (right Negative | Ectopic 
S.A reer were 
BL Cee eer artor Negative | Salpingitis 





I am convinced that this sign is of great 
ralue in the diagnosis of chronic appendicitis. 
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SOME OBSERVATIONS CONCERNING POST-OPERATIVE COMPLICATIONS 
OF THE LANE SHORT CIRCUIT AND COLECTOMY 


By REA SMITH, M.D., Los ANGELES, CALIFORNIA 


HE intestinal work of Sir Arbuthnot 
Lane has been widely criticized in this 
country with varying degrees of jus- 
tice, depending upon the knowledge of 

the writer or speaker upon the subject and his 
experience in dealing with these cases. 

If it be possible to summarize the opinions 
of surgeons on the subject of relief of intes- 
tinal stasis by surgery, I would say that it can 
be expressed in this: ‘‘ There is no doubt that 
certain cases are greatly relieved of their 
symptoms of intoxication by one of the Lane 
procedures, but the result of the operation is 
too often spoiled by complications which arise 
from the surgery itself.” 

In this paper I shall take up separately the 
complications that seem to be peculiar to this 
particular type of surgery and attempt to 
point out the reasons for their occurrence and 
the logical way to avoid them. 

In ileocolostomy, the one great fear of 
American surgeons has been the backing up 
of faeces into the blind pouch of the caecum, 
necessitating secondary colectomy. Lane’s 
records in 1912 showed that this complication 
happened in 20 per cent of his own cases, and 
that he was unable to foretell in which case it 
might be expected. A more careful con- 
sideration of the physiology of the colon will 
show that the remedy for this, the greatest 
bugbear of the short circuit, lies not in finding 
some method to prevent the ileal content 
from going back into the cecum, but in 
assuring this content a free outlet after it has 
backed up. The ileal content in all success- 
ful short-circuit cases backs up into the blind 
pocket, and the only ones that become im- 
pacted are those with a partially obstructed 
colon from which the solid residue cannot 
return. 

It has been repeatedly shown by the X-ray 
that any fluid thrown into the terminal seg- 
ment of the large bowel will be carried im- 
mediately into the caecum by reverse peristal- 
tic waves., Here the fluid is absorbed and the 


‘ 


so-called normal peristaltic waves carry the 
more solid content back to the lower segment 
or container. This is precisely what happens 
after a short-circuiting operation, and there 
will be no difficulty with cecal impaction as 
long as the colon is unobstructed. A simple 
short-circuiting operation in the obstructed 
case will not only be of no service but is dis- 
tinctly contra-indicated. Either the obstruc- 
tion must be relieved or the colon removed up 
to the point of obstruction at the time of 
anastomosis, or an impacted caecum will 
result. 

To my mind the most serious complication 
is that of unusual post-operative adhesions 
which, by contraction, cause obstructions, 
varying from slight narrowing to complete 
cutting off of the bowel. Symptoms from 
these adhesions are usually not apparent for 
several months after operation; although I 
lost one case from acute obstruction in the 
third week of an apparently smooth con- 
valescence. These adhesions are peculiar in 
that they are usually in patches and are the 
result of local peritonitis in widely separated 
parts of the abdomen. These constant 
patches of peritonitis are due to direct infec- 
tion at the time of operation because of a 
technical error in the arrangement of the 
steps of the Lane operation, used almost 
universally by American surgeons. In mak- 
ing the anastomosis, the infected thread, which 
sews through and through the colon wall, is 
handled by the surgeon, touches the gauze 
packs, and renders the whole field unsterile, 
after which the patient is eviscerated and the 
split in the mesentery stitched. In spite of 
the most scrupulous care on the part of the 
surgeon it is impossible to prevent some infec- 
tion at this time, and the handling of the 
whole abdominal contents in moving the 
small intestine to the upper abdomen is 
accountable for the wide distribution of the 
infection. As Lynch has suggested, it is an 
easier surgical procedure to sew the mesentery 
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before the anastomosis is done, and it is also 
safer to make the opening and sewing of the 
colon the last step in the operation, at which 
time the field must be considered infected, 
and the same care exercised to prevent the 
distribution of infection as is customary in 
operating in a recognized infected field. 

The technique of intestinal anastomosis 
has been largely influenced by the develop- 
ment of the technique of gastro-enterostomy, 
where it has reached its highest point of per- 
fection. This technique, however efficient 
in the comparatively uninfected upper abdo- 
men, cannot be used in anastomosis of the 
colon or terminal ileum, where the contents 
are highly infected. ‘The wide application to 
all parts of the intestinal tract of this simple 
and effective method of sewing is responsible 
for the great preponderance of post-operative 
adhesions which are prone to follow all opera- 
tions entailing the opening and sewing of the 
lower bowel. 

Experience has shown that late in the con- 
valescence alarming symptoms develop in the 
cases in which a partial or complete colectomy 
accompanies the intestinal anastomosis. This 
occurred in my work until I properly appre- 
ciated the importance of the physiology of the 
parts removed, and adopted a very simple 
routine of supplying fluid to the patient before 
it became evident that it was necessary. In 
six consecutive partial colectomies since that 
time I have not seen any untoward symptoms 
develop. Lane gives a large quantity of 
saline solution under the skin while the pa- 
tient is on the table, and repeats it later if the 
patient shows signs of needing fluid.  Al- 
though I followed Lane’s rule, my early colec- 
tomy cases all became dehydrated, developed 
rapid pulse, nausea, vomiting, and in most 
cases acute dilatation of the stomach. Their 
condition was more alarming from the fourth 
to the eighth day than immediately following 
operation — the reason is obvious. About 
65 per cent of all the fluid intake of the body 


is absorbed by the caecum and ascending colon. 
The sudden removal of this filter leaves the 
patient unable to pick up water until the left 
side of the colon has taken up the work — 
usually from six to ten days. If the patient 
during this time be given salt solution under 
the skin daily, the convalescence will lose all 
its terrors and become that of any major 
abdominal operation. 

The importance of the choice of cases to be 
operated upon and the choice of operation in 
each individual case cannot be overestimated. 
Improper selection of either is sure to be 
followed by defeat in obtaining the desired 
symptomatic results, as well as by post- 
operative complication, which would be 
attributed to the surgery itself. TIleocolos- 
tomy is designed to relieve a stasis in the ileum 
— the result of an obstruction preventing the 
free passage of its contents to the caecum. 
This has nothing to do with colon stasis, or 
constipation, and if a simple short circuit be 
done on a patient with constipation, a second- 
ary colectomy will probably have to be done 
for impacted caecum. We should not expect 
to cure a mechanical difficulty in the large 
bowel with an operation designed only to 
relieve a mechanical difficulty in the small 
bowel. If a patient suffering from toxemia 
from the small bowel only becomes a surgical 
case, I believe that the simple Lane short 
circuit is the operation of choice, and I am 
sure it can be done with safety, if the simple 
precautions against adhesions mentioned 
above are followed. If, as is usually the case, 
the obstructed ileum is accompanied by a 
dilated caecum, which has lost the power to 
empty itself normally, the ‘‘ Mayo right-sided 
colectomy” is, to my mind, the operation of 
choice. The technique, as developed in the 
Mayo clinic is free from the criticism of the 
Lane technique, in that the intestines are not 
handled after the colon has been opened, and 
thus the possibility of infection is greatly 
lessened. 
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CIRCULAR CONSTRICTION IN THE TREATMENT OF FRACTURES OF 
THE LONG BONES 


By F. W. PARHAM, M.D., F.A.C.S., NEw OrLEANS 


T the meeting in December, 1912, of 
A the Southern Surgical and Gyne- 
cological Association, Mr. Milne, of 
the London Hospital, showed a device 
for the fixation of fractures of the long bones. 
This consisted of a metal band with a screw- 
thread its whole length, along which a nut 
was made to move by means of a spanner 
as shown in Fig. 1, a, b, d, and e. The 
band is thrown about the bone, the one end 
passed through a loop at the other end, and 
the band tightened by the spanner until the 
fragments of bone are held in place, when the 
nut is fixed and the band cut off. 

I was so much struck with this device that 
after getting back home I began to experi- 
ment to see if the apparatus could not be 
somewhat simplified. My aims were two: 
first, to find the best and simplest material to 
place about the bone, and second, to make as 
simple as possible the device for tightening 
the constrictor band. The second part of 
the apparatus was first elaborated on the 
principle of the écraseur or the wire snare. 
The constricting material was not so easily 
settled upon. I first tried silver wire doubled 
so as to form a loop at one end. The loop end 
was to be passed about the bone, the free end 





Fig. 1. a,b,c, d,e, Milne’s Instrument. 


carried through thé loop and a perforated 
shot slipped over the wire. This being at- 
tached to the tractor was easily drawn up and 
tightened by turning the traction screw and 
made as snug as desired about the bone. As 
the wire was tightened, the shot was, of course, 
driven against the bone immediately over 
the loop and there mashed against it. This 
appeared extremely simple and, theoretically, 
seemed likely to answer all expectations. 
However, in practice something always went 
wrong. We afterward twisted the wire, 
which seemed especially to adapt it to holding 
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Fig. 2. Putti’s Apparatus. 
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Fig. 3. Putti’s instrument showing band tightened and 
about to be carried over and caught between the two 
lateral ears. 


itself in place about the bone, but it was 
found that when sufficient force was put upon 
the wire to tighten it, either the wire broke or 
cut through the shot, so that the constriction 
was lost. We experimented with different 
kinds of wire —copper, aluminum, and bronze 
—but found none answered the purpose. Dr. 
Martin suggested a steel band with a slit in 
one end, expanded so as to make room for the 
other end to be slipped through. A_ hole 
in the other end made it easy to attach it to a 
pin near the end of the screw rod which was 
drawn up by turning the wheel at the other end. 

After various modifications, in the perfect- 
ing of which we were cheerfully assisted by 
our instrument makers, the apparatus, as 
finally elaborated and sold to the profession, 
is represented in Fig. 8. 

I showed the apparatus before the American 
Society of Clinical Surgeons which met in 
New Orleans in March, 1914, and presented 
a femoral fracture treated with two bands. 
Dr. Martin shortly afterward applied two 
bands to a fracture of the tibia, holding the 
fragments so firmly in place that they were 
not displaced when in a delirium the following 
night the man got out of bed and walked about 
the ward (Figs. 10 and tr). 

Dr. Lund, of Boston, asked me to send 
him one of the instruments shortly after this 
meeting and was able to report at the recent 
meeting,! in Washington, of the American 


(See following article in this issue.) 


1 May, ro16. 
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Putti’s instrument showing tightening of band. 


Fig. 4. 
Upper band tightened and cut. 


Surgical Association, 30 cases thus treated. 
He applied the bands in Boston last October be- 
fore the Clinical Congress of Surgeons of North 
America, taking X-ray pictures of the cases 
immediately afterward, showing the fractures 
reduced and the bands in place. 

Dr. Matas recently called my attention to 
an article on a new method of osteosynthesis, 
by Professor v. Putti, published in La Clinica 
Chirugica.2, In this article Professor Putti 
gives a history of metallic ligatures in the 
treatment of bone fractures and describes an 
apparatus of his own which he had employed 
with success. Cuts explain the apparatus 
fully. It will be observed that there is a 
striking similarity between this apparatus 
and the Parham and Martin device. 

I did not know of his work until May 1, 
1916, when Dr. Matas called my attention to 
it as above stated. The suggestion of the 
Parham and Martin apparatus was derived, 
as mentioned in the beginning of this paper, 
from Mr. Robert Milne, of London. He sub- 
sequently showed his instrument and made 








Putti’s bands applied. 


Fig. 5. 
?Clin. Chir., Milano, ro14, xxii, June 30. 
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Fracture of humerus. 


Fig. 6. 


(Putti.) 


some remarks upon its use at Murphy’s 
clinic in Chicago. The remarks and cuts are 
published in Murphy’s Clinics for April, 1913, 
to which I am indebted for the illustrations 
of the Milne apparatus here given. 

The Parham and Martin bands are intended 
for oblique fractures. If it is desired to apply 
them for a transverse fracture, a plate or 
the girder of Mr. Souttar, shown in Fig. 1, c, 
and two bands would have to be employed. 
This girder is a metal plate about a half inch 
wide bent along the middle, parallel to its 
length to a little less then a right angle. A 
longitudinal slit is made in the fragments 
while held in apposition and one edge of the 
plate driven in until the other lies flat on the 
bare surface. The band, or two bands, are 
then applied, or the plate may be held in 
place by two or more screws. 

The article of Putti is so interesting that I 
shall give here an abstract of it, prepared 
from a translation kindly made for me by 
Dr. Graffagnino, of New Orleans. 

The metallic ligature, one of the oldest methods of 
uniting bones, should not be confused with the 
metallic suture, which is limited in its application 
and should be definitely abandoned. The metallic 
ligature is based, he thinks, on correct principles 
and should be considered the method of election for 
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Fig. 8. 


Parham and Martin instrument and band. 
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Fig. 7. 
Fig. 6 (Putti). 


Bands applied with two plates to fracture in 


all fractures of the extremities, oblique and over- 
lapping. 

It has been customary to use wire of various com- 
position and size, which is held about the bone by 
twisting together the ends. 

The result depends on two factors: 

1. Quality of material. 

2. Manner of employing it. 

Silver has been most used, but does not answer 
well because it breaks so easily. Bronze-aluminum 
is better because of its tenacity and resistance to 
oxidation, but it is not very malleable. In Putti’s 
opinion that advocated by Lambotte is best. This 
is a gold or silver plated copper wire. 

The objections to wire are: 

1.’ The wire being cylindrical does not adhere well 
to the bone. 

2. Fixation by twisting the ends together re- 
sults in breaking the wire at the critical moment. 

Putti was unable to overcome these objections, so 
he finally turned to the metallic band, fastening it 
about the bone somewhat after the manner of a slip- 
knot. The tightening is done by a band fixer, which 
is illustrated in the accompanying illustrations, 
Figs. 2 to 5. 

The band is composed of an alloy with a bronze 
base. It varies in width and thickness according 
to need. The 2.5 and 6 millimeter width has been 
most used. 

From the cuts it appears that the fixer catches the 
band which is drawn up gradually by the long screw 
worked by the wheel at the other end. The re- 
quired tension being obtained, the handle is carried 
forward, bending the band through an arc of about 
go’, when it is cut off and the instrument removed. 
To avoid irritation of the tissues the band is carried 
between the two metallic ears just beyond the 
bridge of reflection through which the band has 
been passed (Figs. 2, 3, 4, 5, 6, and 7). 


It will be observed that Putti’s instrument 
is more complicated and cumbersome than 
the Parham and Martin apparatus, requiring 
as it does a loop for making the slip-knot and 








Fig.9. Professor Lambotte’s apparatus (Putti’s article). 
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Fig. 10. Fig. t1. 


Fig. 10. Dr. Martin’s case. 
Fig. 11. Same case with two bands. 


two lateral ears just beyond to hold the band 
in silu. 

In our instrument there is nothing but a 
slit in the expanded end through which the 
other end is passed. The tension of the band 
when tightened is sufficient to hold it in place. 

The band is of steel with a sufficient per- 
centage of carbon to give it just the right 
degree of rigidity. The width varies from 
3 to 5 millimeters. 

It will be seen from a comparison of the two 
instruments that ours is decidedly simpler, 
being a simple band passed through a slit 
and clamped by simply holding it down flat. 
To cut it off requires only that it should be 
held fast by a chisel while the tractor is 
wiggled to and fro a few times, when the band 
breaks readily. It is then driven down flat by 
a few taps of the mallet on the chisel pressed 
against it. The instrument is so simple that 
the whole operation may be completed with- 
out once touching the wound (Figs. 8, 10, 
11, 12, and 13). 

Dr. Lund has devised a simple instrument 
for passing the band and we have used a 
needle like a large aneurism needle, which 
answers well. The band itself is easily passed 





Fig. 12. Fig. 13. 


Fig. 12. Parham’s case of oblique compound fracture, 
May 31, 1916. 

Fig. 13. Band applied June 3, 1916. The band was 
subsequently removed owing to some irritations with 
slight necrosis. Healing has been satisfactory. 


without any aid in some cases, but generally 
speaking it is difficult to do this as the band is 
not well adapted to moving about a cylindri- 
cal bone surrounded by dense fibrous tissues, 
such as those attached to the linea aspera 
of the femur or the interosseous membrane of 
the tibia. 

Mechanically, this band method is ex- 
tremely simple and effective. I have not 
intended to discuss the question whether, as 
W. P. Carr, of Washington, asserts, it really 
violates an essential principle in the treatment 
of fractures and actually interferes with callus 
formation. A most elaborate investigation 
published in the British Journal of Surgery 
has led Mr. Hey Groves to conclude that 
in dogs and cats it does inhibit the develop- 
ment of external callus under and over the 
circular band, but the work of Dr. Lund, 
which has been more extensive than Dr. 
Martin’s and mine, seems to show that prac- 
tically the objection does not hold. 
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THE PARHAM AND MARTIN BAND IN OBLIQUE FRACTURES 
WITH REMARKS UPON MECHANICAL APPLIANCES VERSUS BONE GRAFTS! 
By F. B. LUND, M.D., F.A.C.S., Boston 


S we gain further experience and skill 
in the operative treatment of frac- 
tures, we are more and more able to 
make an intelligent choice of the cases 

which should be operated upon early, to 
operate more skilfully and take better after- 
care, thus avoiding the painful necessity of 
operating late upon the bad results of those 
fractures which have received the so-called 
“conservative’’ treatment. 

In fractures of the femur — particularly 
those cases in which the old Buck’s extension 
treatment entailed for the patient so much 
discomfort and so long confinement in bed 
(three to six months), and for the surgeon so 
much care and constant adjustment of the 
apparatus — have our results been more 
satisfactory and the method of obtaining them 
more easy and comfortable, both for the 
patient and the surgeon. 

In cases of transverse fracture of the femur, 
especially those where repeated attempts fail 
to bring the ends into apposition, and in which 
X-rays show the ends overlapping or perhaps 
actually separated by a clear space, “‘inter- 
position of soft tissue,’ is the operation in- 
dicated. We gain by operation, with firm 
internal fixation: (1) the knowledge that the 
ends of the femur are in perfect position; 
(2) the ability to hold them there by fixation 
in a plaster-of-Paris dressing; (3) the power 
to bid farewell to the cumbersome, unsatis- 
factory, and trying extension methods. We 
can also practically ensure for our patient a 
perfect anatomical result without shortening. 

The long plates with six or eight screws 
offer very good fixation in femur fractures, 
but the length of the limb and the power of 
the muscles are so great in proportion to the 
strength of the plate that without firm, long- 
continued external fixation a slight springing 
of the ends may take place, the screws gradually 
loosen and pull out, and marked bowing, or 
actual displacement of the ends, occur, re- 
sulting in failure. Of course, experience has 


by this time brought us to use wood screws and 
to fit them tightly in the screw-holes; but even 
with adequate technique fixation by plates 
and screws is not absolutely satisfactory, and 
long and careful immobilization is necessary. 

‘ven though in plating our results are 
better than with the*old methods and our 
deformity less, union is not much more rapid, 
and in fact some (Martin) have claimed that 
it takes place more slowly, and I think he is 
right. 

In oblique and comminuted fractures we 
have a method of fixation which is simple, 
rapid, mechanically effective, and ‘‘gets”’ 
union in a comparatively short time. I refer 
to the steel band devised by Parham and 
Martin, of New Orleans. 

Oblique and spiral (or uncomminuted) 
fractures are perhaps more frequent than 
transverse. Transverse fractures are pro- 
duced when the fracturing force is applied at 
right angles to the bone, as when a man in an 
automobile accident is thrown sideways 
against a telegraph pole. Oblique and spiral 
fractures occur when the force is applied 
nearly in the longitudinal axis of the bone, as 
in falls from heights striking upon the feet, 
especially if the body be twisted so as to 
produce rotation. Sheerness of the applica- 
tion of force tends against transverse and for 
spiral fracture. If we wish to break a stick 
transversely we pull it sharply across the 
knee. If we wish to splinter it, we stand it 
on end and hit it with a mallet, or twist it, 
holding one end in each hand. It seems 
possible that a majority of fractures of the 
shafts of the long bones are more or less 
spiral or oblique; at least, we use the bands 
nowadays full as often if not oftener than the 
plates. An obliquely-fractured bone may 
be compared to a broken fishing rod; the rod 
always breaks obliquely with a splintered 
fracture, and the effective way to mend it is to 
wind it with waxed thread, thus bringing the 
fractured surfaces in apposition and holding 


1Read before the American Surgical Association, Washington, May 9-11, 1916, 
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Fig. 1. An oblique fracture of the femur, banded two 
years ago, in a child, aged four years. A (left), anterior 
view, showing band embedded in the femur and entirely 
covered by new periosteal bone; B, lateral view, showing 
that here the bone has not entirely embedded the band. 
them firmly. The same principle is applied 
to bone by the Parham band. The bone if 
outside the body might be wound with copper 
wire, as a fishrod is with thread, and the re- 
sult would be excellent. But this would 
take much time and cause much trauma in 
operating through a deep incision in the 
muscles of the thigh. A single wire passed 
once around the bone would not give firm 
enough apposition, and would be likely to cut 
its way quickly into the cortex, so as to be 
too rapidly loosened. 

The band of Parham and Martin is wide 
enough so that one or at most two of them 
passed around an oblique fracture give effec- 
tive support, and they can by means of the 
band-placer be carried quickly around the 
bone and fixed as quickly as a wire can be 
twisted. The rough oblique-fractured sur- 
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faces are firmly held together, and the frag- 
ments evidently much more firmly supported 
than are the transverse fractures by a bone 
plate. The strain on the plate is transverse 
and sometimes breaks it. The strain on the 
band is longitudinal; it never is broken after 
it is once in place. The firm apposition of 
the rough surfaces of bone prevents slipping, 
twisting, and springing. Union takes place 
quite rapidly, and motion may be allowed 
several weeks earlier than with the bone plate. 
The band is wide enough so that it does not 
cut in and thus become loosened. It is 
simpler of application than the plates and 
screws as it requires no drilling of the bone, 
accurate fitting of screws, or careful use of 
screwdrivers and drills. The one advantage 
in the plate and screws is that one does not 
always have to clear the soft tissues off clear 
around the bone, but can grasp the ends with 
heavy forceps, and drill and put the plate in 
without clearing the soft tissues off the poste- 
rior surface of the bone. This is an advantage 
in the femur because the linea aspera is 
difficult to clear, and it is there, if anywhere, 
that we get hemorrhage, while in the tibia we 
must avoid the interosseous membrane and 
the occasional injury of the posterior tibial, 
which may take place if we carry instruments 
carelessly around behind the bone. This 
slight disadvantage is not to be weighed for 
an instant in the oblique cases, however, 
against the other advantages of the bands. 
A very clever instrument has been devised 
by Dr. Duff, of Boston, which may be passed 
around the bone while hugging its posterior 
surface, and with the minimum of trauma and 
separation of soft parts, which in my hands 
has greatly facilitated the passing of the bands. 
They may thus be quickly and simply ap- 
plied. In spiral fractures with comminution 
the band holds the separated piece firmly in 
its position between the main fragments of 
the shaft; or if one band (as is rarely the case) 
does not accomplish this effectively, two will 
certainly do so. For these cases before I 
knew about the bands I formerly used a 
plate and wires. 

In our hospital we have a good many oblique 
fractures of the femur in children, and three 
years ago I began to use the band on those. 
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Fig. 2, A. 
boy. 


Ankylosis of the hip in an eight-year-old 


After banding and plaster-of-Paris fixation the 
patients have been surprisingly comfortable, 
and the great advantage has been that no 
adjustment of apparatus has been required. 
After four weeks the plaster can be taken off, 
and after lying in bed a week the little patients 
get up on crutches and very soon are running 
about. The results in these cases have 
usually been perfect. When we first began 
to use the bands we were warned by various 
surgical wiseacres that in these children, as 
the bones grew, the bands would cut in and 
girdle the bone and that fracture would re- 
sult; or that the band would cut off the nour- 
ishment from the distal portion of the bone 
and prevent its growth, comparison being 
made to girdling a growing tree by a wire 
tight enough to cut off the flow of sap and 
kill it. But the blood and lymph which 
nourish a bone do not flow straight up be- 
tween the periosteum and bone as does the 
sap between the bark and wood of a tree, 
from bottom to the top, or the root to the 
branches. The periosteum from which the 
surface of the bone is regenerated is nourished 
by blood-vessels from all sides, which are not 
cut off by the band, and the marrow is 
nourished by the branches of the nutrient 
artery, which, as it is protected by bony walls, 
is not compressed or cut off by the band. 
None of my children who have had their 
femurs encircled by bands has suffered sub- 
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Fig. 2, B (left). Oblique fracture of femur on the side of 
ankylosis; C, same fracture treated by the band. (This 
fracture would have been extremely difficult to treat by 
extension, owing to the angle at which the bone was anky- 
losed. The boy was walking on the leg in seven weeks.) 


sequent fracture, and I am fortunate enough 
in one case to be able to present an X-ray 
photograph (Fig. 1) of a femur in a child, aged 
four years, about which a band was placed 
two years ago. The picture shows the femur 
slightly widened at this point, and the band 
included in the shaft of the bone which has 
grown over it. In time it must happen that 
the band is shut up or enclosed in the bone, 
and how it can cause irritation when firmly 
fixed in rigid tissue is difficult to see. 

The question may fairly be asked why we 
have not undertaken the inlay bone graft 
method in these fractures in order to do away 
with foreign bodies and employ nothing but 
normal bone tissue for fixation. 

The answer is that we have felt that in 
fractured femurs the muscle wound is neces- 
sarily so deep that it would be a difficult job 
to saw out the graft, and that the use of the 
band is so simple and easy as compared with 
the other that in fresh fractures one would 
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Fig. 3, A (left). Oblique fracture of lower end of femur 
in a woman, aged sixty-three years. The difficulty of 
adequate treatment by extension in this case is evident. 
B, same case treated by band. ‘There was rapid and un- 
eventful recovery and good function. 
hardly be justified in employing the latter 
method. The inlay bone graft, also, is ob- 
viously much better adapted to transverse 
than oblique fractures. 

Fresh cases of fracture of the tibia, if 
transverse, can usually be brought into ap- 
position without operation; in fact, they are 
usually the result of direct violence applied 
in a transverse direction and the fibula keeps 
them in place. In the much commoner 
spiral fracture the line of the fracture does 
not favor the inlay graft, while the band holds 
the surfaces in perfect apposition and must 
give a firmer support than would the inlay 
graft. An inlay graft would obviously be 
much easier to saw out in the subcutaneous 
surface of the tibia than in the femur. 

The non-operative treatment in spiral 
fracture of the tibia never adequately gets 
the ends in apposition, and there is always 
at least an inch of shortening. ‘The results 
of the band treatment, it seems to me, leave 
little to be desired, as the bone is restored 
practically to its normal contour. 

When plates are applied to the subcutane- 
ous surface of the tibia, they usually have to 
be removed, as they are placed so superficially 


Fig. 4, A (left). Spiral fracture of the tibia in an 
adult. 8, same after application of band. 


beneath the skin that they ulcerate through 
by pressure. However, bands on the tibia 
hardly ever have to be removed; practically 
never if the operation is aseptic. 

~ The bands are applied as follows: a long- 
itudinal incision through the skin, fascia lata, 
and muscle exposes the fracture, which is 
cleared of periosteum, reduced by extension 
and manipulation with the heavy Lane for- 
ceps in the usual way. Then the periosteum 
is cleaned from the bone around the central 
point of the line of fracture, the Duff instru- 
ment passed around the bone and the band 
caught by the hook in the end and drawn 
around. The end is then threaded through 
the slot, the hole caught in the pin, and the 
screw turned until the band tightly encircles 
the bone. The band is then bent sharply 
back by depressing the handle of the instru- 
ment and the instrument freed and removed. 
The band is then cut off close to the slot with 
wire cutters and the end hammered down. 
The fascia lata is closed with a continuous 
catgut suture and the skin with silkworm-gut 
without drainage. Smoothly-applied sterile 
gauze and wadding and bandage; plaster-of- 
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Fig. 5, A. Oblique comminuted fracture ef upper end 
of femur. 

Paris spica to thigh. The bandage should 
extend from the toes to above the knee in case 
of fractured tibia. 

Six weeks in plaster is the time required 
for an adult thigh and four weeks for a tibia. 
Stitches are removed in ten days through a 
window cut in the plaster. On removal of 
the plaster of Paris, union is usually complete. 
In femur cases the patient is kept in bed one 
week with the plaster off and then gets up on 
crutches. There is usually some temporary 
oedema on removal of the plaster of Paris. 

Sepsis ought never to occur and may of 
course be insured against by adequate 
technique. If it does occur the wound must 
be opened, washed out, and drained, but it 
may not be necessary to remove the band for 
four to six weeks, by which time bony union is 
complete. Infection may result in bad ad- 


Vig. 5, B. Same after application of band. 


hesion of the muscles to the bone and in 
stiffness of the knee. It is a very serious 
matter and a reproach to the surgeon or 
hospital where it occurs. With a competent 
and a well-trained staff we can count on 
avoiding it, but unfortunately we cannot 
always be certain where constant changes in 
assistants are made and an occasional in- 
competent slips by, as in many of our large 
hospitals. 

Since January 1, 1914, I have used the 
bands in 14 cases and the Lane plates in 7, 
showing that in 66 per cent of our operative 
femurs the bands can be used. Since Jan- 
uary, 1911, I have plated 30 femurs. I have 
used the bands 9g times in oblique fractures of 
the tibia and have not used the plates at all 
for the tibia since we had the bands. I had 
previously used the plates for 13 tibias. I 
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have never used the bands for the forearm 
bones, fractures of which, 16 in number, I 
have subjected to open operation since 1911: 
11 were plated, 1 wired, 1 sutured (ole- 
cranon), 2 open reductions, and 1 bone graft. 

The figures which follow have been chosen 
to illustrate cases suitable for treatment by 
the bands, cases in which it would be difficult 
to get good and quick results by so-called 
conservative treatment. Note especially 
Fig. 3, A and B, and Fig. 4, A and B, in both 


of which a good and quick result was at- 
tained. 

As a result of this experience and the ob- 
servation of the cases of my colleagues, I 
believe that the Parham and Martin band 
is of very valuable assistance in the treatment 
of many difficult fractures, and I wish to ex- 
press my debt to the distinguished inventors, 
and to say that it is not the only one of their 
contributions to surgery which has been of 
great value. 





NAILS AND SCREWS IN JOINT SURFACES' 


By ARTHUR T. MANN, M.D., F.A.C.S., MINNEAPOLIS 


Associate Professor of Surgery, University of Minnesota Medical School 


A NHIS series of experiments was under- 
taken after nailing a fractured and 
misplaced external condyle in the 
elbow of a boy of seven, through 

the joint surface, in order to determine the 

behavior of nails and screws so placed, and 
the joint changes in response to their presence. 


This boy was referred to me six weeks after the 
fracture with the fragment still out of place, though 
the usual methods had been faithfully used to re- 
place it. I was unable to replace it by any of the 
ordinary methods and determined upon an open 
operation. After opening the joint we found the 
fragment rotated nearly one hundred and eighty 
degrees about a slight attachment to the external 
lateral ligament of the elbow and standing straight 
out from the joint. Little or no callus had formed 
and it was fairly easy to reduce it, but it would not 
stay in place. It could not be made to stay in place 
either with the elbow at acute angle flexion, at 
right angles, or with the arm straight. The head 
of the radius forced it out of place. We decided to 
nail it through the joint surface. This was easily 
done. Firm adhesions developed to the tissues 
about the joint which, later, had to be broken up 
forcibly under ether. This loosened the fragment 
somewhat from its bed, but the final result was a 
good serviceable arm with moderate limitation at the 
extremes of motion. 


The method described was suggested to 
me by an admirable article on joint fractures 
by Sherman and Tait in the course of which 
they detailed some experiments with Lane’s 
plates, bone pegs, screws and staples, and in 


the course of which they stated that, after a 
painstaking search, they could find no case 
in the literature in which nails and screws had 
been used through the joint surfaces. 

I think my series of experiments bring out 
some further points of interest. 

In the whole series no joint became in- 
fected and no specimen was lost. In most 
of them rubber gloves were used; a few were 
done with the bare hands to see if the tech- 
nique would stand this amount of exposure. 
No dressings were used after painting the 
suture line with tincture of iodine and the 
dogs were allowed to run about without fixa- 
tion of the joints. Most of them favored the 
leg operated on for a time, but as a rule, they 
soon lost their limp and all of them were 
running about actively without a limp at 
the time the specimens were recovered. 

Doc No. 690. Right knee: Two nails were driven 
into the inner condyle and countersunk less than the 
thickness of the cartilage. Moderate trauma was 
added to the cartilage about them. Four months 
6 days after operation (Fig. 1): The nails are 
entirely covered with a thin layer of tissue ap- 
parently of the same color as the rest of the cartilage. 
The cartilage is nearly smooth but not quite in the 
area close about the nails. The semilunars and the 
joint cartilages are otherwise apparently smooth 
and normal, opposite the nails as elsewhere. There 
is no staining at the heads of the crucial ligaments. 

Doc No. 690. Left knee: A five-eighths inch 
silver plated screw was countersunk into the inner 


1 Read before the Western Surgical Association, Des Moines, December 17, 1915. 
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Fig. 1. Experiment 690, right knee, 4 months 6 days 
after operation. Two nails countersunk less than the 
thickness of the cartilage. a. Nails entirely covered with 
connective-tissue. 


condyle of the femur well below the thickness of the 
cartilage. Three months less 2 days after operation 
(Fig. 2): A slight amount of blood was in the joint. 
The screw is entirely covered and the condyle ap- 
parently slightly built up about the screw area. The 
covering is not yet quite smooth and does not show 
quite as clear a translucent gray as the rest of the 
cartilage. 

The cartilage on the outer posterior quarter of 
the other condyle shows some thinning, is a pale 
pink, and the surface is not quite so smooth as the 
normal cartilage, possibly from overuse due to a 
faulty position of holding the leg during the stages 
of convalescence. This was the only case in which 
changes suggestive of osteo-arthritis were present. 
The cartilage of the tibial head suggests a very slight 
similar change while the semilunar seems normal. 
This was an old, poorly nourished dog, and we came 
to the conclusion that this was probably present at 
the time of the experiment and not the result of the 
experiment. 

The surfaces opposite the screw seem normal. 
Though some blood was left in this joint the roots 
of the crucial ligaments are not as stained as in most 
of the other specimens, practically none at the fem- 
oral ends. 

Doc No. 697. Right knee: Two nails were 
driven into the internal condyle of the right femur 
and countersunk well below the depth of the 
cartilage. Three months 24 days after operation 
(Figs. 3 and 4): The nails are completely covered 
and the tissue is almost level with the joint cartilage, 
slightly pitted but nearly smooth. The semilunar 
cartilage and the bearing surface of the tibia op- 
posite the nails is perfectly smooth and normal. 
The cut surface shows no apparent overbuilding of 





Fig. 2. Experiment 690, left knee, 3 months less 2 
days after operation. Five-eighths inch silver-plated 
screw sunk well below cartilage surface. a. Screw entirely 
covered. Condyle apparently slightly built up about screw. 


bone or cartilage above the normal level. Both 
nail heads are covered across with bone which is 
lined with tissue about the same thinness as the 
joint cartilage. 

Doc No. 697. Left knee: One-half inch silver 
plated screw was countersunk, not quite the thick- 
ness of the cartilage, into the condyle of the left 
femur. A second larger drill was used to take care 
of the flare of the screw head. Two months 20 
days after operation (Figs. 5 and 6): There has 
evidently been a slight upbuilding of the condyle 
about the screw. The screw head is entirely 
covered by a thin plate of tissue, at a lower level 
than the joint surface and with the lower edge grow- 
ing over the edge of the screw with almost the 
joint level. The opposing joint surface on tibial 
and semilunar cartilages is smooth and normal. 
The cut surface shows bone beginning to grow in- 
ward over the top of the screw and is covered in turn 
by a thin cartilaginous or connective tissue. 

Doc No. 726. Left knee: A silver plated screw 
was countersunk into the inner condyle of the left 
femur so that one edge was flush with the surface 
and the other edge buried one and one-half milli- 
meters below the surface. Six months less 2 days 
after operation (Figs. 7 and 8): The surface of the 
condyle has built up so that the free edge is buried. 
The edges of the tissue have grown over the screw 
head, burying all but one-fourth of its area, and has 
grown way across in the groove of the screw. The 
joint surface is glossy and smooth at all other 
places in the joint. There is no roughness or inflam- 
mation of the head of the tibia or semilunar cartilage 
opposite. The joint is apparently normal in every 
other way, except possibly the slight staining at the 
head of the inner crucial ligament. The cut surface 











Fig. 3. Experiment 697, right knee, 3 months 24 days 
after operation, Two nails below depth of cartilage. 
a. Nails completely covered. 

lig. 4. Experiment 697, right knee. Cut section, 3 
months 24 days after operation. No apparent building 
up of condyle. a. Nails covered with bone and connective- 
tissue. 


shows bone as well as connective tissue in the tissue 
growing over the edge of the screw head, and the 
advancing tissue is not quite as thick as the normal 
cartilage of the joint. 

Doc No. 726. Right knee: A steel screw was 
inserted as before so that its upper edge projected 
over 0.5 millimeter, the lower edge being buried 
about 1 millimeter, the inner edge flush with the 
cartilage, and the outer edge about 0.75 millimeter 
below the free surface. Five months after opera- 
tion (Fig. 9): The surface of the condyle is built up 
enough to more than make up for the projection of 
the screw. The edge of the screw is covered to a 
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Fig. 5. Experiment 697, left knee, 2 months 20 days 
One-half inch silver-plated screw sunk not quite the 
thickness of the cartilage. a. Screw entirely covered by a 
thin plate of connective-tissue. 

lig. 6. Experiment 697, left knee. Cut section, 2 
months 20 days after operation. Evidently a slight up- 
building of the condyle about area of screw. 


very slight extent, three-fourths of its circumference, 
although the inner quarter is still free and uncovered. 
The joint is otherwise smooth and apparently nor- 
mal, with no stretching of the tibial cartilage or the 
semilunar over which it swung and got its bearing, 
except that a little gloss is lost on the surface. 
There is a slight staining at the roots of the crucial 
ligaments at the femoral end. (The condyle was 
not sawed open.) 

Doc No. 576. Right knee: Two nails were driven 
into the same condyle of right femur, one anterior 
to the other. The anterior one, a small head nail, 
was driven in flush with the cartilage surface. The 
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Fig. 7. Experiment 726, left knee, 6 months less 2 
days after operation. Silver-plated screw with one edge 
flush with cartilage. a. Screw buried all but one-fourth 
of its area. Surface of condyle is built up so that the free 
edge of the screw is buried. 

Fig. 8. Experiment 726, left knee. Cut surface, 6 
months less 2 days after operation. a. Condyle built up 
about area of screw, and screw three-fourths covered with 
bone and connective-tissue. 

Fig. 9. Experiment 726, right knee, 5 months after 
operation. Steel screw with one edge projecting over 
¥% millimeter. a. Edge of screw slightly covered three- 
fourths of its circumference. The condyle has built up 


second was broken off below the head and the jagged 
edge was left projecting about 2 millimeters above 
the joint surface. The joint was freely swung back 
and forth to cut a groove into the head of the tibia 
and into the semilunar cartilage. 





enough to more than make up for the projection of the 
screw. 

Fig. 10. Experiment 576, right knee, 6 weeks 1 day af- 
ter operation. Two nails, one flush with cartilage, one 
projecting about 2 millimeters. Undoubted growth in 
thickness of the condyle about the nails. a, a. Nails 
partly covered with connective-tissue. b. Groove cut by 
nail in head of tibia partly refilled and covered smoothly 
with cartilage. 

Fig. 11. Experiment 576, right knee. Cut section, 6 
weeks 1 day after operation. Undoubted growth in thick- 
ness of the bony condyle with the cartilage no thicker than 
normal. a,a. Nails partly covered; nail no longer projecting. 


Six weeks plus 1 day (Figs. 10 and 11): Un- 
doubted growth in thickness over the major portion of 
the condyle about the region of the nails, to an 
elevation represented by the projection of the broken 
nail. Neither nail surface is entirely covered. The 
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new tissue is nearly smooth and apparently of the 
same character as the normal cartilage, but in reality 
shows a connective-tissue structure. The groove, 
which had been cut deeply through the semilunar 
cartilage, the cartilage of the tibia head, and into 
the bone, has smoothed up and partially refilled in 
the six weeks. The surface is covered smoothly 
with cartilage, looking like the normal cartilage of 
the joint surface. The joint cartilages are other- 
wise smooth and normal. There is no staining at 
the heads of the crucial ligaments. The cut sur- 
face: ‘The new increase in tissue seems entirely due 
to new bone. The new cartilage which covers this 
elevated area is no thicker than the thin cartilage 
of the joint surface. 
CONCLUSIONS 

1. Nails and screws are tolerated in joint 
surfaces in the human as well as in the ex- 
perimental cases; and with surprisingly little 
reaction. 

2. They have remained firmly imbedded in 
every specimen recovered. 

3. In every case where the nails and screws 
projected above the joint surface, there was 
a distinct upbuilding of the condyle as 
Nature’s reply to a rigid metal body pro- 
jecting into the joint. 
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4. It is exceedingly interesting to find that 
the increase in joint level seems always due to 
the growth of bone and not to the increase 
in the thickness of the cartilage. 

5. In each case where tissue grew across 
over the head of a nail or screw, or across in 
the groove of the screw, the new tissue’showed 
a reversion to the connective-tissue type. 

6. Even when the nails and screws have 
remained more or less uncovered, the dogs 
have run about normally after a short con- 
valescence. 

7. In each case the scratch or groove on 
the opposing surfaces was filled in as the 
projection of the nail or screw lessened by the 
upbuilding of the condyle. The defect was 
apparently entirely filled in all but one speci- 
men and this was closing in nicely at the end 
of six weeks. 

8. As a point in technique it seems better 
to swing a hinge-joint freely at time of opera- 
tion to scratch the groove made necessary by 
a badly placed nail or screw, and thus save the 
time and pain which would be required in 
scratching the groove little by little later. 





NEW MECHANICALLY AND SURGICALLY CORRECT METHOD OF 
BONE GRAFTING 


COMPARISON OF VARIOUS METHODS OF OPEN TREATMENT OF FRACTURES 


By PAUL B. MAGNUSON, M.D., Cuicaco 


LANE PLATE 

INCE Mr. Lane stimulated world-wide 
interest in the open treatment of 
fractures with the introduction and 

use of the steel plate screwed onto the 
outside of the shaft of long bones, there have 
appeared many and devious ways of holding 
fractured fragments of long bones in apposi- 
tion by many forms of mechanical appliances. 

From a surgical standpoint, the Lane plate 
is deficient in the following ways: 

1. In most individuals, steel acts as an 
irritant both to soft tissues and to bone with 
which it comes in contact, favoring infection 
by producing a collection of serum around 


the plate, and lowering the resistance of the 
tissues immediately in contact with it, if 
not actually killing them. 

2. The necessary length of the plate, in 
order to secure proper leverage, necessitates 
the loosening of the muscles from their 
attachment to the bone for a considerable 
distance on either side of the fracture, thereby 
producing unnecessary trauma and favoring 
infection. 

3. The screws used in Lane-plate opera- 
tions are of the wood screw type, and it is 
necessary to use at least four in each plate to 
prevent the fragments from angulating. The 
pressure of these screws on the bone gradually 











MAGNUSON: CORRECT METHOD OF BONE GRAFTING 





roe 


Fig. 1. Magnuson lateral bone clamp in_ position 
holding fragments in apposition. Outline of intended 
graft showing width of medullary cavity at site of fracture, 
one-eighth inch wider at opposite end. 


produces necrosis of the bone-cells immediate- 
ly surrounding them, allowing the plate and 
screws to loosen in a comparatively short 
time. This allows the plate to move and 
further irritate the tissues both bony and soft, 
which further produces a favorable field for 
infection. 

These are, in brief, the main objections to 
the use of the Lane plate from a surgical 
standpoint. 

From a mechanical standpoint, the only 
bearing surface which the Lane plate affords 
in holding the bone in line is that which is 
provided by the small wood screws driven 
through the plate and into the bone. This is 
a very weak form of mechanical union, and 
when taken in conjunction with the fact that 
pressure of the screws produces necrosis of 
the bone immediately in contact with them, 
we have double reason for not wishing to 
trust entirely to the support of a contrivance 
of this kind. 

In spite of these objections, there are some 
cases in which it is impossible to use anything 
but the Lane plate in repairing a fracture, 
and one should always be at hand to suit 
the occasion no matter what plan is made 
before the operation. 


THE BONE PLATE! 

The bone plate of Brougham and Ecke has 
the advantage of being non-irritating and 
easy of application, but has the disadvantage 
of the Lane plate in that the muscles must be 
disturbed from their connection with the 
bone over a relatively large area. It is 

1 Brougham and Ecke. A preliminary report on the treatment of 


fractures by fixation with animal bone plates and bone screws. Surg., 
Gynec. & Obst., 1914, xviii, 637. 
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Fig. 2. Author’s circular saw cutting sides of bone 
graft. End of graft is cut with thin bladed chisel or 
smaller saw with single handle. Note distance between 
jaws of clamp allowing free room to work. 
claimed that this plate is absorbable. In the 
author’s experimental work, however, with 
both dead bone and ivory, it has been shown 
that neither dead bone nor ivory are absorbed 
except where they are closely surrounded by 
bone. The screws driven through these bone 
plates and into the bone cortex will event- 
ually be absorbed only in such part as lies 
within the bone, leaving the plates without 
any attachment except an_ incapsulating 
fibrous tissue which forms around them. The 
mechanical application of the plate to the 
outside of the bone throws an undue strain on 
a substance which is brittle and which is not 
braced on all sides, and, consequently, sub- 
ject to easy breakage. 

Brougham and Ecke have used the screw 
principle introduced by the author, of tapping 
a thread in the bone and bone plate and using 
bone screws, which undoubtedly hold much 
better than steel screws. The plate, how- 
ever, is weak at the points where the screws 
are driven through it. The objections, then, 
to this form of apparatus are, from a surgical 
standpoint, the loosening of the muscles and 
production of extra traumatism in the applica- 
tion; from a mechanical standpoint, its 
weakness at the points where the screws 
penetrate the plate. 

These plates, however, are improvements 
over the Lane plate, and should constitute a 









lig. 3. Clamp removed and fragments slightly angu- 
lated to allow insertion of graft into medullary cavity of 
opposite fragment. The socket wrench, which is used in 
driving the screw, is also used as an instrument to drive 
the graft in. Dotted line shows the final position of the 
graft inside medullary cavity. 


part of the equipment of the surgeon doing 
any amount of open treatment of fractures. 


IVORY SCREWS! 

In 1908 the author introduced the method 
of retaining fragments of bone in correct 
apposition by the use of ivory or bone screws. 
The channel for these screws was first cut 
out by drilling a hole smaller than the screw to 
be used and tapping a thread within the bone 
with an ordinary mechanic’s tap. This 
method has proved highly satisfactory in the 
treatment of oblique fractures of all kinds, 
since it does away with the necessity of dis- 
secting loose, to any extent, the muscles 
attached to the fractured bone. The field 
of operation can be made small and trauma- 
tism to the bone and soft tissues reduced to 
aminimum. ‘The screw holds the rough ends 
of the fragment in close apposition not only 
in one plane, but in all planes. It fits snugly 
into the hole made for it, but not so snugly 
that it produces necrosis of the cells surround- 
ing the screw. The retention apparatus is 
small as compared with the size of the bone, 


1 Magnuson. Lengthening shortened bones of leg, Univ. Penn. 
M. Bull., 1908, May; Ivory plates and screws in the open treat- 
ment of fractures, J. Am. M. Ass., 1913, Dec. 13; Lengthening short- 
ened bones of theleg by operation, Surg., Gynec. & Obst.,1913, xvii, 63. 
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Fig. 4. Fragments brought back into line. Graft in 
place. Drilling hole through graft and opposite side of 
cortex preparatory to cutting thread for ivory screw. 


but on account of its mechanical construction 
which follows the lines of a machine screw 
rather than a wood screw, it has a long bear- 
ing surface. This screw is cut off flush with 
the cortex on both sides allowing nothing 
to project into the soft tissues to irritate them. 
Neither the ivory nor bone screw will irritate 
the tissues with which it comes in contact. 
This operation is simple and is easily and 
quickly performed. If the oblique surfaces. 
of the fracture are long, a screw at each end 
of the obliquity will hold against any pull of 
any group of muscles in the body, not allowing 
angulation or displacement of the fragments, 
and allowing early motion of the joints above 
and below the fracture. 

One ivory screw has been used in the treat- 
ment of a slightly oblique fracture of the 
femur on a number of occasions, with perfect 
results. An article to follow reporting a 
series of cases of open treatment of fractures 
with the use of ivory plates and screws, will 


contain the X-ray pictures and photographs. 


of these cases. 

From both a mechanical and a surgical 
standpoint, the screw used in this way is an 
ideal method of treating oblique fractures. 


IVORY PLATES 


In transverse fractures it is impossible to. 
use screws alone. It was therefore necessary 
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Fig. 5. Mechanic’s tap introduced by the author in 
1908 used for cutting threads in bone the same size as 
screw to be used. 


to devise some method which would meet the 
following requirements: 

1. Minimum traumatism in application. 

2. The substance must be non-irritating 
to the bone and soft tissue. 

3. It must remain in situ without loosen- 
ing. 

4. It must be strong enough to hold against 
strains in any direction, and the constant pull 
of any group of muscles without allowing 
angulation or shortening. 

In order to meet the first requirement, the 
apparatus must necessarily be small. It had 
been proved that ivory was non-irritating 
to bone and soft tissues. It had also been 
proved that ivory did not loosen, which was 
also true of dead bone. The fourth require- 
ment — strength — gave ivory the prefer- 
ence over dead bone, and it was therefore used 
instead of the latter. 

The method used consisted in the cutting 
of a slot or, as mechanics term it, a keyway 
into the bone by parallel circular saws, the 
slot being exactly the width and length of the 
plate to be used and extending across the 
fracture in the long axis of the bone, the 
length of the largest plate being one and three- 
fourths inches long and three-sixteenths inch 
thick by one inch wide. A keyway and key 
is the strongest form of mechanical union 
known so far as a shaft is concerned, the key 





Fig. 6. Socket wrench used as screw driver. Square 
headed ivory screw. Screw being inserted into graft to 
hold it in slot out of which it was taken. 


being braced on all sides but one by the mate- 
rial into which it is driven. As long as this 
key remains in the keyway and is fixed by 
pegs driven through the key and shaft at an 
angle to the key holding it down into the slot, 
it is impossible for any motion to take place 
between the fragments of the shaft. This 
operation eliminates the necessity of loosen- 
ing the muscles from the shaft for more than 
an inch on each side of the fracture, reducing 
the amount of traumatism to a minimum. 
The retention apparatus is very small and is, 
as previously stated, non-irritating. The 
plate is driven snugly into the slot cut through 
the proximal side of the cortex only, its lower 
edge being driven tightly against the medul- 
lary side of the opposite cortex. As in the 
case of the screws, the application is snug, 
but not tight enough to produce necrosis of 
the bone-cells immediately in contact with it. 
The ivory, being braced on all sides by the 
bone cortex, has sufficient strength to resist 
all strain which is exerted on the fragments 
by the muscles, and in the very nature of 
its application will not allow the slightest 
angulation. 

This operation has proved very satisfactory 
not only in the hands of the author, but, at 
this writing, in the hands of many surgeons. 
Special instruments are needed to perform it, 
but this is true of every operation as it is in 
other mechanical lines of work. 
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Fig. 7. Cross section of graft through plane of screw 
showing slot out of which graft was taken. Position 
occupied by graft in medullary cavity and screw through 
graft and cortex of opposite side holding graft firmly in 
place. 


THE INTRAMEDULLARY BONE GRAFT 

The intramedullary autogenous bone graft 
as used and advocated by Murphy was one 
of the first forms of autogenous graft used in 
the open treatment of fractures. This neces- 
sitates cutting down on the tibia and remov- 
ing the crest, reaming out the medullary 
cavity of the fragments above and below the 
fracture. This destroys at least part of the 
endosteum, delays union to some extent, and 
produces considerable hemorrhage. The 
graft is then inserted into the medullary 
cavity of one fragment to almost its full 
length, the fragments being slightly angulated 
out of the wound and the graft being worked 
into the medullary cavity of the fragment 
not already occupied by it. This, of neces- 
sity, makes a weak and loose mechanical 
union. It will hold the fractured pieces 
from moving past each other, but will not 
prevent angulation to a certain extent. The 
bone graft strikes the inside of the cortex at 
three points; namely, at each end and at the 
fracture. This gives a lever of the first class, 
permitting any jolt or jar to break the graft, 
or the pull of the muscles to gradually bend 
it, unless the external dressing is firmly fixed, 
which is almost impossible in cases of frac- 
ture of the femur just below the trochanters. 

This operation necessitates opening up not 
only the bone which has been fractured, but 
making a wound in the lower leg, necessitating 
two operations instead of one. 


THE BONE INLAY 
The bone inlay as advocated by Albee 
follows the same principles as the ivory plate, 
the advantage of it over the ivory plate being 
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Fig. 8. Longitudinal section through bone graft and 
screw showing position of graft in medullary cavity. Slot 
left by excision of graft, and screw holding graft in place. 


that it possesses bone regenerating power. 
The objections to it are that it necessitates 
cutting down on the tibia to secure the graft, 
producing extra traumatism of this bone, and 
necessitates extensive cutting operations on 
each side of the seat of the fracture, loosening 
up considerable distances of muscle from the 
bone and cutting a considerable trough of 
bone out on both sides of the fracture. 

As first described by Albee, this bone graft 
was tied in with kangaroo tendon run through 
small drill holes at the edge of the slot, and 
through the edge of the graft. Sutures have 
never been a strong form of mechanical 
union in bone, either in the shape of wire or 
kangaroo tendon or the like, and it should be 
borne in mind that a severe strain by muscle 
pull is put on every fracture-retention appar- 
atus, whether it be external or internal. 
Albee has recognized this fact in his recent 
work by introducing the use of an autogenous 
bone screw put in in the way described by the 
author and already referred to. The use of the 
autogenous screw is unnecessary, takes a 
considerable amount of special equipment, 
lengthens the time of operation, and has no 
advantage over the ivory or dead bone screw, 
since it is the bone graft which is depended 
upon to regenerate bone at the seat of frac- 
ture. This procedure, then, is superfluous. 
It is impossible without producing tre- 
mendous traumatism and hemorrhage to 
cut out a key of bone and fit it into a full 
length slot as described by Albee in the case 
of a femur or humerus, and these are the bones 
most frequently necessary to treat by open 
operation. 

It is also practically impossible without 
producing tremendous traumatism to cut a 
long slot on one side of the fracture and a 
short one on the other, moving the long piece 
of bone down across the fracture, and using 
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the short piece for the purpose of making 
bone screws as described by Albee, without 
freeing the muscles from the bone for a con- 
siderable distance on each side of the fracture, 
producing a great deal of hemorrhage both 
from the muscle and bone, and lengthening 
the time of operation and shock thereof to an 
unwonted extent. This operation can be 
done very nicely on the tibia where the bone 
lies immediately under the skin and where 
there is no muscle to contend with. Con- 
sequently, favorable reports of this sort of 
graft in the tibia mean comparatively little. 
It was to correct the defects mechanically 
and surgically in the bone-grafting operation 
that the procedure next to be described was 
devised. The requirements were: (1) To 
secure an autogenous graft as small as possible 
to assure firm retention of the fragments; 
(2) to eliminate the necessity of traumatizing 
other fields than that of the fractured bone; 
(3) to shorten the time of operation; and 
(4) to place the graft in the bone in such a 
way that it would prohibit motion in any 
direction and hold against any pull exerted 
on it by the muscles attached to the shaft. 
This was done by cutting a short graft 
from the fractured end of the most convenient 
fragment either proximal or distal. This 
graft was cut in the shape of an extremely 
long-sided truncated cone. The end of the 
graft which formed part of the fractured sur- 
face is exactly the width of the medullary 
cavity, and the end farthest from the fracture 
not over an eighth of an inch wider than the 
medullary cavity, the graft being from one 
and one-half to two inches long and covered 
by periosteum. ‘The sides of the graft being 
cut out with the circular motor-driven saw, 
the end of the graft is freed with a thin 
bladed chisel. The opposite fragment is then 
angulated slightly out of the wound, and the 
graft driven in to the end of the medullary 
cavity to half its length. On account of 
its wedge shape it fits snugly. The fragment 
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is then brought back into line with its fellow, 
and the protruding end of the graft is driven 
down into the slot out of whichit came. This 
being the widey end allows for the thickness 
of the saw blade on each side and yet allows 
the graft to come closely in contact with the 
walls of the cortex on each side and sink down 
into the medullary cavity. The result now 
is that one end of the graft is firmly driven 
into the end of the medullary cavity of one 
fragment, the other end being driven into the 
lower end of the slot out of which it came. 
There is no way of angulating these fragments 
except by one end of the graft slipping out of 
the slot or keyway. This was provided 
against by drilling through the graft and the 
opposite cortex, tapping a thread in the bone 
and putting through an ivory screw which 
holds the key firmly down in the keyway. 
The screw is then cut off flush with the graft, 
leaving nothing protruding beyond the cortex 
on one side or the graft on the other, and 
leaving a one-inch trough above the graft 
to be filled in with new bone. 

This operation has been extremely satis- 
factory in the hands of the author and a few 
other surgeons who have seen fit to use it. 
It does away with the necessity of cutting into 
any other bone to procure the graft and 
meets all the mechanical requirements of a 
strong union. There is not as much loosening 
of the muscles as there would be in a Lane- 
plate operation but somewhat more than in 
the ivory-plate operation. In cases of un- 
united fracture the bone graft is preferable 
to any dead bone substance. 

The technique described shortens the time 
of operation, lessens the shock, and does 
away with a large amount of the hemorrhage 
which occurs when the graft is taken from the 
tibia. Therefore, we believe, it meets all 
the mechanical and surgical requirements of 
the internal splint, and that it will be found 
to be much more satisfactory than the 
methods heretofore advocated. 
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A CONTRIBUTION TO THE ETIOLOGICAL STUDY OF OVARITIS'! 
By CARL HENRY DAVIS, M.D., Curcaco 


From the Memorial Institute for Infectious Diseases and the Department of Obstetrics and Gynecology, Rush Medical College 


LABORATE studies have been re- 

corded giving the histological changes 

which occur in acute and chronic 

ovaritis. The bacteriology of acute 
ovaritis has been studied extensively, but 
heretofore little has been accomplished in the 
cultural studies of the chronic inflammations 
associated with sclerosis and cystic degenera- 
tion. The newer bacteriological methods as 
emphasized especially by Dr. Rosenow have 
made this study possible. ‘That some of the 
acute infections of the ovary may be of 
hematogenous origin and not a direct exten- 
sion from the lower genital tract was suggested 
by Lawson Tait many years ago and is sup- 
ported by many recent clinical observations. 
Rosenow has demonstrated that bacteria from 
foci of infection and the involved tissues in 
various diseases from which the streptococcus 
is recovered, such as appendicitis, ulcer of the 
stomach, cholecystitis, erythema nodosum 
and herpes zoster, tend to infect electively 
the corresponding organs in animals, when 
injected intravenously, and recently he has 
shown that some of the streptococci which we 
recovered in chronic inflammation of the 
ovary showed elective affinity for these 
structures in animals. 

Using a technique which has been described 
in other papers, Dr. Rosenow and I have 
cultured 65 ovaries. In three of the patients 
the condition was rather acute, and in these 
the streptococcus viridans was_ recovered 
twice and the gonococcus once, The other 
patients had chronic pelvic disorders. In ten 
cases the cultures remained sterile after a 
week’s incubation. In the remaining 52 cases 
in which the ovaries showed fibrous and cystic 
degeneration, streptococci were isolated 30 
times, the number of colonies ranging from 
one or relatively few, usually in the depths of 
the ascites-dextrose agar, to countless num- 
bers. They were present in pure culture in 8, 
and associated in the others with the Welch 
bacillus, a few staphylococci or colon bacilli. 
Welch bacilli were found in small numbers in 


21, diphtheroid bacilli in 10, a few colonies of 
staphylococcus albus in 9, the gonococcus in 2, 
the colon bacillus in 3, and an anaerobic 
streptothrix in 1. 

The associated abdominal conditions were 
carefully recorded in 56 of the _ histories. 
Fibromyoma of the uterus was found in 
18 patients, and the ovaries from 15 patients 
gave positive cultures—the streptococcus 
viridans being isolated from 11, and the Welch 
bacillus from 8. Salpingitis was reported 
eleven times, and the ovarian cultures were 
positive from 9g, streptococcus viridans in 8, 
Welch bacillus in 3, and gonococcus in 2. 
Chronic appendicitis occurred 11 times, and 
the streptococcus was recovered from 8 of the 
ovaries. Eight patients had a chronic chole- 
cystitis, and 6 of the ovaries cultured con- 
tained the streptococcus viridans. 

Only a few of the women with chronic 
ovaritis gave a history of a preceding acute 
pelvic infection. In a number it seemed evi- 
dent that the pelvic symptoms were the result 
of contracting a cold during the menstrual 
period or followed definite attacks of ton- 
sillitis. In others the pelvic symptoms were 
subsequent to some one of the acute infectious 
diseases of childhood. While many of the 
women were married and more exposed to the 
conditions producing ascending infections, a 
number were undoubtedly virgins and in at 
least one patient, in which the ovarian cultures 
showed the streptococcus, the possibility of 
an ascending infection can be definitely 
eliminated. 


MICROSCOPIC ANATOMY OF THE HUMAN 
TISSUES 


The microscopic changes were such as have 
been described in the extensive studies on 
fibrocystic degeneration of the ovary and do 
not call for detailed description. With the 
help of W. L. Brown, 16 additional ovaries 
have been studied since the joint report with 
Dr. Rosenow, making a total of 39 ovaries 
which have been carefully examined. In a 


1 Read before The Chicago Gynecological Society, April 21,1916. (See discussion p. 635.) 
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number these were remnants of follicles, 
which were largely replaced by connective tis- 
sue and surrounded by round-cell infiltration. 
The stroma in all showed marked fibrosis and 
frequently small islets of the interstitial cells. 
The blood-vessel walls were thickened. The 
walls of the small cysts were infiltrated with 
numerous round cells, while the walls of the 
larger ones were made up of old connective 
tissue. Nests of round-cell infiltration were 
found in many, chiefly surrounding the 
blood-vessels, and in the walls of the graafian 
follicles. In a number aggregations of leuco- 
cytes were found within and around small 
blood-vessels, especially in those in which the 
portion cultured showed a relatively large 
number of streptococci. 

To demonstrate the bacteria in the tissues 
was extremely difficult, but in sections from 
eleven ovaries including the eight previously 
reported, where the cultures showed a large 
number of the streptococci, Gram-Weigert 
and methylene blue stains showed diplococci. 
They were found usually in the areas of infil- 
tration and in at least one case in the wall of 
a corpus luteum. 

Discussion. Lawson Tait in his monograph 
on Diseases of the Ovaries says: “So faras I 
know, acute ovaritis is the result of four 
diseases only: 

“1. Injury; 

2. Gonorrhceal infection; 
3. Septic poisoning in the parturient 
condition; 

‘‘4. Exanthematic fevers and acute rheu- 
matism.” 

Thus it is evident that Tait recognized non- 
ascending acute infections of the ovary, de- 
pendent upon the exanthematic fevers and 
acute rheumatism, even though he had no 
knowledge of the bacteriology of these con- 
ditions. He says: “In 1870 and 1871, and 
still more in 1874 my attention was drawn to 
the occurrence of acute pelvic peritonitis 
in women after attacks of scarlet fever and 
small-pox, these attacks leaving indications 
which showed clearly that the mischief began 
in the ovaries. Accident enabled me to 
trace the subsequent history of two such 
cases, and I found that in both the menstrua- 
tion became greatly diminished in amount 
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and that it was accompanied by severe 
dysmenorrhceal symptoms, and that in one 
of the cases it entirely disappeared. From 
these cases I began to suspect that the attacks 
were primarily due to inflammations of the 
uterine appendages, and that this had some 
kind of relation to the zymotic disease which 
preceded it.’”’ Later he writes: ‘‘I have only 
once had an opportunity of dissecting a case 
where I had recognized chronic ovaritis in 
life, and then it certainly was the result of 
acute rheumatism. It occurred in the case of 
a girl seventeen years old, who had suffered 
from eight or nine attacks of rheumatic fever. 
In two of them she was under my care as a 
dispensary patient; and after the recession of 
the particular infection an attack of pelvic 
pain came on, which was increased by pres- 
sure, and the attack was accompanied by an 
irregular menstrual flow. The whole passed 
off in a few days after the application of a 
blister, but ever afterward her menstruation 
was irregular, profuse, and painful, and she 
suffered from the symptoms which [ shall 
describe immediately. I regarded the attack 
as one of mild acute or subacute ovaritis, 
followed by a chronic stage. She died sub- 
sequently of embolism of a cerebral artery, and 
I found her ovaries large, soft, covered with 
lymph, and dotted with enlarged follicles, 
and the peritoneum was thickened around 
them. The left ovary was adherent to the 
rectum, and it had nearly the whole of the 
fimbriz of the corresponding tube glued to it.” 

It has long been recognized that mumps 
are apt to cause orchitis in men and ovaritis 
in women. But Joel, in 1886, called attention 
to the occurrence of orchitis in boys and 
ovaritis in girls following tonsillitis. For gen- 
erations women have recognized that to take 
cold during a menstrual period was apt to 
result in a suppression of the menses with 
subsequent dysmenorrhoea and often pelvic 
pain. Our textbooks all recognize this fact 
but I have never seen a satisfactory explana- 
tion. 

The recent writers of books on gynecology 
all recognize the possibility of non-ascending 
infections of the ovary, but they apparently 
believe that most of the infections are ascend- 
ing. Dr. Webster writes (p. 365) on the 
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etiology of acute ovaritis: “ Various infective 
conditions, e.g., especially infection follow- 
ing abortion or labors, gonorrhoea, pneu- 
monia, mumps, the acute exanthemata, 
tuberculosis, actinomycosis, etc.” And 
(p. 366) “Chronic inflammations of the ovary 
may be the sequel of an acute attack, such as 
has been described, or it may develop slowly, 
with no definite onset . Active con- 
gestion, displacements, and _ twistings are 
favoring conditions. It is frequently secon- 
dary to infectious processes in the uterus and 
tubes. It is very frequently associated with 
fibromyomata of the uterus and large ovarian 
tumors of the opposite side. Of all the causes 
gonorrhoea is one of the commonest. It 
may be secondary to appendicitis.”’ Findley 
says: “Chronic ovaritis may be the terminal 
stage of an acute infection of the ovary. 
Any condition causing prolonged congestion 
of the ovary will result in chronic ovaritis, 
such for example, as sexual excesses, men- 
strual congestion, subinvolution, malposi- 
tions of the uterus, habitual constipation, 
incompetency of the cardiovascular system, 
pelvic and abdominal tumors, and the dis- 
orders of the organs of digestion.” Findley 
made a careful study of 180 cases operated 
on for cystic ovaries by Dr. Webster and 
himself. He found that: ‘The usual infec- 
tious diseases of childhood were experienced 
in 65 per cent af the 180 cases; and there 
was a history of puerperal, post-abortive, or 
gonorrhoeal infection in 63 per cent.” He 
believes from this study and a review of the 
literature that: ‘‘Cystic degeneration of the 
ovaries is almost invariably the result of 
chronic ovaritis.”” This is the consensus of 
opinion of Virchow, Gebhard, Abel, Kolb, 
Ruge, Pfannenstiel, Amann, Martin, and 
Frankel (Findley). 

Wilder in a recent paper presents strong 
evidence that acute streptococcic ovaritis 
may follow the streptococcic sore throats. 
He quotes three typical cases reported by 
Leyden, Kunzel, and Schwers, and adds a 
fourth personal observation. In these four 
cases there can be little doubt but that the 
acute infection of the ovary was blood-borne 
and in each case secondary to the infection 
in the throat. Yet with the normal genital 


tract it is almost impossible to prove from 
the study of the cases that the infection could 
not have been ascending. But this clinical 
evidence is proved by the case in our series 
in which chronic salpingo-ovaritis had devel- 
oped in an eighteen-year-old girl in whom 
there was no passage between the vagina and 
uterus. It is further strengthened by a case 
in which there was a congenital stenosis of 
the uterus with a double cavity. The cul- 
tivation of streptococcus viridans from the 
ovarian tissue in these cases, the demonstra- 
tion of the organisms in sections of these 
ovaries, the experimental production of 
ovaritis in animals, and the finding of the 
organisms in their ovaries explain clearly 
how a patient may contract chronic ovaritis 
without a preceding infection of the lower 
genital tract. While allowance must be made 
for the possibility of direct extension of infec- 
tion from some other infected organ, suchas the 
appendix, the finding of the colon bacillus 
in only 3 cases is good evidence that chronic 
ovaritis can be but extremely rarely, if ever, 
due to organisms which have passed through 
the normal bowel wall. 

While the experimental work explains the 
importance of the streptococcus in ovarian 
degeneration, the significance of the Welch 
bacillus in one-third of our cases is not so 
clear. Since this organism is found so fre- 
quently in the cultures of tissues of carnivo- 
rous animals, it has been thought that it is, 
as the rule, a rather harmless invader. But 
Williams states that the bacillus aerogenes 
capsulatus is occasionally concerned in puer- 
peral infection, and several cases have been 
reported from his service at the Johns Hopkins 
Hospital. In our series a pure culture of the 
Welch bacillus was obtained from the ovary 
of a woman who had suffered with puerperal 
sepsis, but while the ovarian trouble dates 
from the sepsis it may not follow that this 
organism was responsible for either the 
degeneration or the preceding sepsis. 

From our cultural studies of 65 ovaries it 
would appear that the streptococcus viridans 
is the most common organism associated 
with the chronic degeneration of the ovaries, 
being found in approximately 50 per cent of 
the cases. The Welch bacillus was found 
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Fig. 1. Drawing of specimen, Case 960. 


in 33 per cent but is probably of little import- 
ance. Other organisms are apparently found 
rarely in the usual chronic degenerative 
changes of the ovary. While the gonococcus 
is undoubtedly a common cause of acute in- 
fections of the ovary it is not found in the 
more chronic conditions, and our results 
suggest that some of the chronic pelvic con- 
ditions which were formerly credited to the 
gonococcus may have resulted from non- 
ascending infections with the streptococcus 
viridans. 

The fact that ovaritis is so much more 
common than is orchitis is of considerable 
significance. Wilder in his review collected 
56 cases of primary peritonitis, probably all 
of the streptococcic type, of which 44 or 
nearly 80 per cent were in females. He 
believes that in most of these that the pri- 
mary infection was in the ovary and the 
peritonitis secondary. It has been suggested 
that the corpus luteum is often the peint of 
inoculation. Certainly the fact that women 
are so prone to infection of the ovary at the 
time of menstruation is a strong argument in 
favor of this suggestion. That the tube may 
become infected from the ovary or the ovary 
from the tube is generally accepted and it 
is also probable that both are infected simul- 
taneously from the blood-stream in some 
cases of bacteremia. 

The following two cases which were re- 
ported in the joint paper with Dr. Rosenow 
are of so much importance in the discussion 
of this subject that they must be included 
in our case histories. 





Fig. 2. Drawing of specimen, Case 960. 


CasE 960. A girl of 18 years entered the Pres- 
byterian Hospital complaining of a dull, heavy, aching 
pain in the right inguinal region, which recurred 
each month during the past year, lasts three days 
and then disappears. She has never menstruated. 
At the operation Dr. Webster found an imperforate 
vagina one inch long, the uterus was retroverted, 
the cervix lay posterior to the vaginal wall and was 
only attached to the corpus by means of a fibrous 
band; there was considerable thickening of both 
tubes with closure of the right, fibrous and cystic 
degeneration of both ovaries, especially the left, and 
adhesions about the rectum and appendix. He did 
a modified panhysterectomy and appendectomy. 

A drawing of this specimen is seen in Figs. 
rt and 2. ‘Twelve colonies of streptococcus vi- 
ridans were grown from a portion of the left 
ovary, and a diplococcus was demonstrated in the 
sections. 

CaAsE 373. A single woman, age 30, entered the 
Presbyterian Hospital on the service of Dr. Billings, 
July 20, 1914, complaining of multiple enlarged 
swollen, tender, painful joints and muscles, par- 
ticularly the jaw, elbows, hands, and feet, with 
marked limitation of motion and fixation. The 
arthritis began three years before, some weeks after 
a severe attack of tonsillitis. There had been recur- 
ring exacerbations and remissions of the symptoms, 
but, on the whole, they had steadily progressed. 
She had lost 30 pounds in weight during the past 
year and a half, and in the past year had developed 
a severe dysmenorrhoea. Cramps and nausea had 
lasted throughout the period and often for eight or 
ten days following. Except for frequent attacks 
of tonsillitis and a chronic rhinitis, the patient had 
been in fairly good health until three years before, 
when she had the attack of tonsillitis with an 
abscess of the tonsil, The tonsils were removed 
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nine weeks after the arthritis began and she im- 
proved greatly. She had measles and whooping 
cough in childhood. During the past year she had 
been curetted twice for the dysmenorrhoea without 
relief. The patient had a good appetite and slept 
well. The bowels were regular, there was no 
urinary disturbance, no leucorrhoea at the time 
of examination, no cough, no dyspnoea, no night 
sweats, no oedema of the feet, no cardiac or gastric 
disturbance, no jaundice, no diarrhoea, no chills 
or fever. The examination was negative except for 
the condition of the joints, the finding of a small 
remnant of the left tonsil, and some bad teeth. 
X-ray of her hands showed that there was complete 
ankylosis of some of the fingers, with marked 
destruction of the cartilage in the balance of the 
joints. The remnant of the tonsil was removed and 
the condition of her teeth rectified. The patient left 
the hospital and returned again in January, 1915. 
The symptoms of the arthritis had greatly improved, 
but she complained of excessive menstrual flow for 
which she was curetted by Dr. Webster but without 
relief. 

On March 23, 1915, Dr. Webster removed the 
left ovary, ligated the uterine arteries, removed the 
appendix and a small fibroid from the back of the 
uterus. Cultures of the ovary were made by 
Dr. B. O. Raulston and the streptococcus viridans 
obtained in large numbers. Dr. Rosenow injected 
sub-cultures into three female dogs and four female 
rabbits in doses ranging from 4 to 95 cubic centi- 
meters of the broth culture suspended in salt solu- 
tion. All but one rabbit recovered. The animals 
were chloroformed on the second and third days 
after injection. All of the animals injected showed 
lesions of one or both ovaries. Five showed in 
addition distinct arthritis; one myositis; one chole- 
cystitis; and two hemorrhages and cedema of the 
thymus. ‘Three showed lesions in the uterus, and 
one hemorrhage in the fallopian tubes. Filtrates 
of this broth-culture, on the other hand, injected 
into two rabbits in equivalent and repeated doses 
failed entirely to produce lesions in the ovary or 
ot herwise. 

Following the operation in March, the patient’s 
general symptoms were much better, but the 
menorrhagia soon returned and on October 5, 1915, 
Dr. J. C. Webster removed the uterus and remain- 
ing ovary. Cultures of this ovary were made by 
Drs. F. Gaarde and G. Coleman and the same 
organism was again isolated. ‘This injected into 
rabbits produced arthritis, but unfortunately their 
ovaries were not examined for lesions. 

When seen on March 25, 1916, the patient stated 
that she had gained twenty pounds in weight and 
that she feels much better in every way. She still 
has joint pains but less severe. 

The following histories are chosen from 
the cases cultured because of the large num- 
bers of organisms found in the cultures and 
the variety of associated conditions: 
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No. 90389, Mrs. D., age 24, entered the Presby- 
terian Hospital, November, 1915, complaining of 
weakness, a constant feeling of tiredness, headaches, 
backache, pain in the lower right quadrant of the 
abdomen, leucorrhoea, and constipation. 

During the past year she had felt tired and weak 
all of the time, especially on arising in the morning. 
During the past four months she had been unable to 
work. She has had severe headaches during the 
past four months, frontal in character, dull aching 
in type, and present nearly all of the time. They are 
especially severe in the morning and are gradually 
growing worse. During the same period she has 
had a dragging backache. For over a year she has 
had some pain in the right lower quadrant of the 
abdomen. Four months ago it was very severe 
but of late it has been causing less trouble. She 
says that there is a feeling of soreness which comes 
on whenever she is tired and is always worse during 
the menstrual period. During the past four years 
she has had a marked leucorrhoea. Two years 
ago it was most severe but is better now. During 
the past three years she has had marked con- 
stipation. The patient says that she has had no 
sickness other than the diseases of childhood. 

She was married 5 years ago but has been sepa- 
rated from her husband for 2 years. She had one 
pregnancy 3 months after marriage and aborted. 

The writer dictated the following findings at 
the operation: Numerous adhesions between the 
uterus and the rectum holding the uterus in retro- 
version. The left ovary is about the size of a 
small English walnut and is buried in a film of adhe- 
sions. The left tube is somewhat thickened. The 
right ovary and tube are buried in adhesions and 
fastened to the brim of the pelvis. The ovary is 
moderately enlarged and markedly cystic. The 
appendix is 4 inches long, slightly thickened, but 
free from adhesions. 

Operation. Freeing of pelvic adhesions. Right 
salpingo-oophorectomy. Webster round ligament 
operation. Covering of the raw surfaces in the 
pelvis. Appendectomy. Cultures of the right 
ovary showed many colonies of streptococci. Mrs. 
D. reports March 26, 1916, that she is free from 
pain, has no headaches or backaches, no consti- 
pation. She is at work in an office and while she 
still tires easily feels perfectly well. 

No. 90236, Mrs. R. C., age 49, married, ten 
pregnancies, no miscarriages or abortions. 

The patient complains that during the past 
year she has had considerable pain in her back, 
intermittent in character, present during the day 
but not at night. The aching is worse when she 
is on her feet, is relieved by massage and by lying 
down. It has steadily been growing worse. The 
menstrual. flow has steadily increased in amount 
during the past 4 or 5 years but has not increased 
in duration. The abdomen has been increasing in 
size during the past 4 years until now it has the 
appearance of a 5 or 6 months’ pregnancy. There 
has been some loss in weight. During the last 
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3 years she has had a severe leucorrhoera. Her 
past history is negative. Her family history is 
negative. Habits are negative. 

Dr. Webster dictated the following findings at 
the operation: The uterus is enlarged by tumor 
mass 8 inches in diameter. Both ovaries are cystic. 
There is a hydrosalpinx condition of both tubes. 
There is a simple cyst of the left ovary 2 inches in 
diameter. Gall-bladder is free and normal. Right 
kidney is scarcely movable. Left kidney is scarcely 
movable. Stomach is normal. No nodules or en- 
larged glands are found in the upper abdomen. 

Operation. Supravaginal panhysterectomy. The 
tumor was found to be an interstitial fibroid of the 
uterus which had undergone a myxomatous degen- 
eration. The sections showed no evidence of 
malignancy. Cultures of the ovaries showed many 
colonies of streptococci. 

CASE 57248, Miss S., age 34, entered the Pres- 
byterian Hospital, June, to10, complaining of 
constant backache, constant tenderness in the 
lower abdomen, leucorrhoea, and general weakness, 
having been in bed most of the time during the 
past three years. Bowels are regular. Menstrua- 
tion is of the regular 28-day type, preceded by 
soreness in the breast for ten days, slight dysmen- 
orrhoea. Has cold chilly sensation most of the time. 
Has no urinary disturbances. No history of sick- 
ness other than the diseases of childhood. 

Operation June 22, 1910. Dr. Webster dictated 
the following findings: Uterus is retroposed, 3 inches 
deep and dilates with difficulty. Prolapsed, in- 
flamed, degenerated ovaries. Marked adhesions 
in the pelvis. The appendix is thickened. 

Operation. Dilation and curettage; removal of 
the left tube and ovary; ignisection of the right 
ovary; removal of the right tube; Webster round 
ligament operation; appendectomy. ‘The patient 
had a normal temperature when she entered the 
hospital but following the operation her tempera- 
ture went to 104.4° and remained roo or over most 
of the time during the following week. Her pulse 
varied from 72 to 100. She was discharged in good 
condition July 12, 1910. 

Miss S. entered the hospital again June 14, 1914, 
complaining of pain in the right lower quandrant 
of the abdomen, nervousness, and general weakness. 
She stated that the pain is worse during the men- 
strual period. She has not been very much better 
since her operation four years ago. 

Operation June 15, 1915, Dr. Webster dictated 
the following findings: There are adhesions of the 
omentum along the anterior abdominal wall. The 
right ovary is enlarged, cystic, and fastened with 


adhesions. ‘The uterus is adherent to the rectum 
and bladder. The gall-bladder is normal. 
Operation. Hysterectomy and right oophorec- 


tomy. Her temperature went to 100.8° the second 
day after the operation and varied between gg and 
100° during the first ten days after the operation. 

November 1, 1915, Miss S. reports that she is free 
from pelvic and abdominal pain. Physically she 
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Somewhat schematic diagram. Case 85742. 
Mrs. M., aged 19. Since her fourteenth year she 
has had subjective symptoms of menstruation every 28 
days. Had a laparotomy when fifteen. Both tubes and 
one ovary removed. Had abdominal drainage for four 
days. During past year she has had a little spotting 
with pelvic cramps on two occasions, but has never 
menstruated. 

Operation by Dr. Webster revealed dense pelvic ad- 
hesions, with loops of bowel attached to the uterus and 
remnant of the left ovary. Section of the uterus revealed 
the congenital malformation as shown in the above 
diagram, She was operated during an attack of so-called 
menstrual pain, and fresh blood was found in both cavities 
of the uterus. The endometrium was very thin and 
showed no evidence of inflammatory changes. 


Fig. 3. 


is perfectly well, but states that she suffers from 
attacks of melancholia and that she often has 
severe headaches in the top of her head. She feels 
particularly bad in the morning but as the day 
passes she gradually loses her depressed feeling, 
provided she is with cheerful company, and usually 
feels good in the evening. She does not suffer from 
hot flushes and never has had them. 

She states that as a girl she was subject to ton- 
silitis but that the tonsils have not bothered her 
for many years. The pelvic trouble started with a 
severe cold contracted during the menstrual period 
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and gradually became worse. She was a chronic 
invalid for about twelve years. 

Miss J. W., age 24, entered the Hospital May 
1915, complaining of swellings on each side of the 
lower abdomen, pain in both lower quandrants of 
the abdomen, tenderness of the right breast. The 
patient states that she was perfectly well until about 
fourteen months ago when she noticed a marked 
increase in the pain during the menstrual periods; 
about the same time there appeared a swelling in the 
left side of the lower abdomen which was tender 
to the touch and to the pressure of her clothing. 
A little later a smaller “lump” appeared in a corres- 
ponding position on the right side. These swellings 
have persisted and are still tender to the touch. 

The pain is bilateral, but more marked on the 
right side. It is usually of a dull aching type but 
occasionally she has attacks of sharp sticking pain. 
These occur at intervals of four to six days. These 
attacks are very brief, lasting but a minute or two 
and they do not radiate. About six months ago 
her symptoms were so marked that she was confined 
to her bed for three weeks. Recently she has been 
much worse again. The right breast has been tender 
and painful for seven weeks but has not been red 
or swollen. 

Her past history is negative except for measles 
and whooping cough as a small child and some kind 
of a fever at the age of nine. Menstruation began 
at 13 years, regular 28-day type of 3 days’ duration 
until one year ago when she began to flow for two 
days skipping a day with return for two days. 
The pain is increased during the periods. 

Dr. Webster dictated the following: Gall-bladder 
normal, kidneys each have a 28-inch range, stomach 
normal, appendix 7 inches long and fastened with 
adhesions, uterus enlarged by a tumor mass (fibro- 
myoma) 4 inches in diameter, right tube thickened 
in the middle part, right ovary shows chronic cystic 
degeneration but is not much enlarged, left ovary 
has the same condition. 

Operation. Appendectomy; supravaginal pan- 


, hysterectomy. The patient’s temperature went to 


1o1° a few hours after the operation but never went 
over 101.8° and returned to normal after four days. 


SUMMARY AND GENERAL CONCLUSIONS 

From a cultural study of 62 ovaries showing 
the changes found in fibrocystic degeneration 
and three in which the process was more 
acute, the findings of the streptococcus 
viridans in 50 per cent of the cultures sug- 
gests that the streptococcus viridans is the 
most common organism associated with 
chronic ovaritis. Since the cultures from 
ten ovaries remained sterile, it would appear 
that chronic degeneration may result without 
the presence of bacteria or that the bacteria 
are gradually killed and the ovary rendered 
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sterile. The findings of the gonococcus in 
only one acute and one chronic ovary would 
seem to indicate that this organism may not 
be responsible for as much of the chronic 
ovarian disease as was formerly supposed. 
Although the Welch bacillus was found in 
small numbers in 33 per cent of the cases yet 
in the absence of any definite animal experi- 
ments it may be considered a more or less 
harmless invader, still it must be remem- 
bered that this organism has been the cause 
of puerperal sepsis. The staphylococcus 
albus and the diphtheroid bacillus are regarded 
as accidental or harmless invaders since 
intravenous injections of each do not produce 
lesions in animals. 

It has long been recognized that the chronic 
ovarian degeneration may follow acute infec- 
tions of the ovary, and this study shows that 
bacteria must also be regarded as the etio- 
logical factor in chronic ovaritis though it 
has developed without a definite history of 
an acute infection. The various conditions 
which cause passive congestion in the pelvis 
are to be considered as predisposing and not 
as etiological factors. 

The not uncommon history of pelvic trouble 
following anginal attacks during the menstrual 
period; the occurrence of pelvic infection 
following immediately after tonsillitis; the 
discovery of chronic tubo-ovarian inflamma- 
tion in a young woman with a congenital 
stenosis of the cervix and the uterus, with an 
imperforated vagina, and the isolation of the 
streptococcus viridans from her left ovary; 
together with the experimental production 
of ovaritis in animals seems conclusive proof 
that hematogenous infection of the ovaries 
occurs and that it may be responsible for 
much of the chronic ovaritis in which there 
is not a definite history of gonorrhcea or 
puerperal sepsis. 

The find of bacteria, especially the strep- 
tococcus viridans, in the greater portion of 
the ovaries cultured, offers a logical explana- 
tion for the not infrequent recurrence of 
cystic swellings after resection of the ovary. 
It also suggests that the ignisection or 
drainage through a single opening with 
Paquelin’s cautery as practiced by Dr. 
Webster may be the method of choice since 
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the heat may kill the bacteria. This study 
also shows a probable reason why transplanted 
ovaries degenerate. _ 

A study of the tissues together with a 
careful review of the histories gives no new 
or definite means for choosing between a 
conservative and a radical operative pro- 
cedure. Since some ovaries are sterile and 
many others contain only a few organisms, 
the writer believes that this study favors 
conservation of the ovaries whenever the 
operative findings will permit. In this series 
it was usual to find rather large numbers of 
streptococci in the ovaries of patients who 
came to a second operation. With a young 
woman it is better that she come to a second 
operation than to lose both ovaries the first 
time even if there is an equal chance that 
conserved tissue may degenerate. 

The findings of bacteria in fifteen (eleven 
of which showed streptococcus viridans) of the 
eighteen degenerated ovaries associated with 
fibroids of the uterus suggests strongly that bac- 
teria are likewise responsible for the chronic 
ovaritis so commonly associated with fibro- 
myomata. 

Since there appears to be very frequently 
some rather definite connection between the 


more common foci of chronic infection and 
ovaritis, it is evident that in treating a patient 
with ovarian trouble that any such foci 
should be located and removed. It would 
seem logical to believe that by the early 
detection and elimination of these primary 
infections it might be possible to lessen the 
occurrence of ovaritis. 

I wish to acknowledge my indebtedness to 
Dr. J. Clarence Webster for his suggestions 
and the privilege of reporting his cases, and 
to Dr. E. C. Rosenow for his co-operation 
in this study. 
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THE LEUCOCYTES IN PREGNANCY, LABOR, AND THE PUERPERIUM! 
By JOSEPH L. BAER, S.M., M.D., F.A.C.S., Cutcaco 


FTER Nasse had called attention to 
the existence of a true leucocytosis 
of pregnancy, numerous workers be- 
gan checking his results, at first with 

widely varying outcome, but finally with 
sufficient unanimity to warrant the state- 
ment that there is a leucocytosis of late 
pregnancy, especially in primipare. 

The physiological leucocytosis of labor 
and the puerperium is generally accepted 
without debate, but in clinical practice the 
question constantly arises, Is the leucocyto- 
sis in the given case physiological or patho- 
logical? To supply a working answer to 
this question, and to establish a standard of 


comparison for the leucocytosis and differen- 
tial analysis of pregnancy, labor, and the 
puerperium, the following study was under- 
taken at the suggestion of Dr. L. E. Franken- 
thal, utilizing the material afforded by the 
Michael Reese Maternity. 

The literature abounds with investigations 
of this kind, and each worker has laid stress 
on the errors of his predecessor. For example, 
it is pointed out that counts should start on 
the pregnant woman, and be carried through 
on the same woman in labor and the puer- 
perium; that comparisons on different women 
at different periods introduce an avoidable 
error; that the figure of interest is the in- 


1 Read before the Chicago Gynecological Society, April 21, 1916. (See discussion p. 634.) 
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crease in the leucocyte count over the normal 
for that woman, not the actual count itself; 
that the figures are complicated by the intro- 
duction of abnormal cases into the series; 
that the influence of digestion was ignored; 
etc. 

Among the earliest views is that found in 
Virchow’s Cellular Pathology. He states that 
there is a monthly increase in the leucocytes 
in pregnancy, which is proportional to an in- 
crease in the lymphatics of the uterus, and 
an increase in the lymph-nodes of the inguinal 
and lumbar regions. 

Madame Mochnatcheff did a novel piece 
of research in that she made comparisons 
between blood obtained from the _ portio 
vaginalis and the finger, and found that there 
is a leucocytosis in pregnancy; that blood 
from the portio contains fewer leucocytes than 
from the finger in pregnancy, and that the 
reverse is true in labor. 

Payr stated that there is an adenoid charac- 
ter to the whole endometrium, and hence, in 
labor, the leucocytes are squeezed into the 
circulation, thus raising the count. 

Rieder examined 31 pregnant women, from 
fourteen to sixteen hours after eating, and 
found a range of leucocytes from 10,200 to 
16,500, with an average of 13,000. In 50 
per cent in multipare (18 cases), there was 
an increase; among 13 primipare all but one 
showed an increase, and during digestion in 
6 cases there was a decrease. 

Hofbauer constructed curves from 20 
cases. The curve starts just above the nor- 
mal, goes up during and past labor, dropping 
down soon after labor, and reaches a level ten 
to twelve hours post partum, which it main- 
tains until the second to the third day of the 
puerperium, when there is a secondary rise 
associated with the incoming of the milk. He 
considered that the leucocytosis of pregnancy 
was due to the painless, rhythmical con- 
tractions; that the first curve in labor was due 
to the work of the uterus, and the second curve 
to the activity of the breasts. 

Wild, examining 30 cases, found an increase 
in the leucocytes in labor, and explains the 
same by means of a comparison between the 
uterine surface and a wound surface. He 
states that the increase which continues into 


the puerperium is due to the resorption of the 
uterine material. 

Hibbard and White present the following 
conclusions: (1) Leucocytosis exists in three- 
fourths of all cases, more often in primipare, 
in labor. (2) In the puerperium the curve 
drops first rapidly, then slowly. to normal, 
rising a little on the seventh day. (3) Leu- 
cocytosis is greater in young women and less 
with each labor. (4) Prolonged labor causes 
an increase. (5) Breast infections produce 
a rapid increase. (6) Leucocytosis of labor 
is an increase essentially in the polymorpho- 
nuclear neutrophiles. 

Biégoune thinks there is an increase in the 
last of pregnancy which involves only the 
ripe forms of the leucocytes; the young forms 
are decreased. The first day post-partum 
there is a marked increase in all forms. In 
the puerperium the polymorphonuclear neu- 
trophiles show a relative and absolute de- 
crease. The eosinophiles are increased at 
the beginning of pregnancy, decreased post- 
partum, and then increased steadily after 
the second day. 

Nannicini found that there is no increase 
in multipare. The count stays within the 
physiological upper limit. There is a true 
leucocytosis of pregnancy in primipare. 
There is an absence of leucocytosis of diges- 
tion. ‘The count is actually less during diges- 
tion. 

Carstanjen says the neutrophiles are in- 
creased in pregnancy and decreased during the 
puerperium. The lymphocytes are decreased 
in pregnancy and increased during the puer- 
perium. ‘The large mononuclears are always 
decreased. The eosinophiles are decreased 
post-partum, and then on the seventh day of 
the puerperium they are increased beyond 
the percentage found in pregnancy. 

C. Hahl examined 36 normal cases in preg- 
nancy, labor, and the puerperium. ‘The leu- 
cocytes were slightly increased in the last 
days of pregnancy. With labor there was a 
considerable increase due to the neutrophiles. 
Post-partum there was a gradual decrease, 
reaching the normal in one to seven days. His 
comparisons showed, with no contractions, 
no increase in leucocytosis; with contrac- 
tions, a marked leucocytosis. His explana- 
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tion was that the process is similar to the 
leucocytosis in infectious diseases, poisons 
and malignant tumors: all are due to the 
presence of an irritant, chemotactic in nature, 
in the blood. For comparison, he noted the 
increase of leucocytes in the endometrium of 
pregnancy and in the muscular coat with a 
resultant increase in the blood stream. The 
increase in labor is due to mechanical com- 
pression from the uterus. If the leucocytes 
die young, there isa renewal of the supply from 
lymphatic sources, due to the circulating irri- 
tant. 

Zangemeister and Wagner examined 47 
cases of healthynon-pregnant women. Thirty- 
five showed a leucocytosis of over 10,000, 
and in one case 21,300, before the meal. In 
the majority of all pregnant women the leu- 
cocytosis ranges from 7,500 to 15,000. The 
authors found no difference between preg- 
nancy and non-pregnancy, nor between 
primipare and multipare. In 63 labor 
cases they found leucocytosis in nearly every 
case, the maximum just post-partum, even 
triple the original count. The increase, they 
decided, was influenced solely by the progress 
of labor, and not by the para, age, or consti- 
tution. They likewise considered it influ- 
enced by the discharge of amniotic fluid. In 
the puerperium they found a rapid decrease, 
but aslight increase in the presence of severe 
after-pains. 

Carton eliminated the digestion factor by 
taking counts at the same hour each day. 
In the ninth month of pregnancy he found a 
range of eight to fifteen thousand, with 
70 to 80 per cent neutrophiles, and a-decrease 
in the eosinophiles. In labor the polymor- 
phonuclear neutrophiles were increased, es- 
pecially in primipare, and there was an ab- 
sence of eosinophiles. In the puerperium, 
from the first to the third day, there was a 
decrease in the neutrophiles, and an increase 
in the eosinophiles, up to 3.5 per cent. 

Birnbaum found that in the second half of 
pregnancy there was almost always a slight 
leucocytosis in primipare, an average of 
10,500, and seldom a leucocytosis in multip- 
are—average 8,480. He found a marked 
increase in labor, especially among primip- 
are, with the maximum reached on the 
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Charto. Pregnancy 1 to 4 weeks antepartum. (Michael 
Reese Hospital.) 


third day of the puerperium. He found that 
the increase in labor was plainly related to 
the contractions, not related’ to the rupture 
of the membranes, and he found the differ- 
ential count unchanged in pregnancy. In 
labor he found the neutrophiles increased, and 
the lymphocytes and eosinophiles increased. 

Blumenthal says the leucocytes showed a 
slight increase in pregnancy, ranging from 
3,400 to 11,000, with a predominance of 
large mononuclear leucocytes. In labor the 
neutrophiles were increased, the lymphocytes 
decreased, and the eosinophiles and mast cells 
absent. In the puerperium a normal leuco- 
cyte count was attained in one day. 

Given found a slight increase in pregnancy 
and a marked leucocytosis, chiefly among the 
neutrophiles in labor and the puerperium. 
He found no difference between the primip- 
are and multipare, and the increase was 
absent in cases of macerated foetus and the 
presence of anuria. Two to three weeks 
post-partum there was a marked lymphocy- 
tosis, proportional to the speed of convales- 
cence. 

Arneth’s chief contribution was a special 
classification of the polymorphonuclear neu- 
trophiles, to which he ascribed a clinical 
significance. In the series presented here, 
this classification was made, but without 
meeting Arneth’s expectations. In his clas- 
sification, the neutrophiles are divided ac- 
cording to the construction of the nucleus into 
five classes. The first class contains a 
single round-celled nucleus; the second, two 
nuclei or nuclear parts, elongated or round; 
the third, three nuclei, or nuclear parts; the 
fourth, four; and the fifth, five, or more. 
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Chart 1. Leucocytosis in labor and puerperium. (Michael Reese Hospital.) 


In the last three classes there is a secondary 
division into round parts and loops. Arneth 
examined 10 pregnant women, 5 primipare 
and 5 multipare. In the primipare he found 
“a count ranging from 7,800 to 11,000; in 
the multipare, from 3,000 to 8,600. He 
found the neutrophile changes to be a dis- 
placement toward the left; in other words, 
toward the first class of neutrophiles, or so- 
called young cells. The smaller the total 
count, the more the displacement toward the 
left; and he found the neutrophiles to belong 
chiefly to classes two and three. In labor he 
examined six primipare and two multipare. 
All the total counts but oneexceeded 10,000 — 
as high as 18,100. The displacement of the 
neutrophiles was still more to the left. In 
the puerperium there was a total decrease, 
with the displacement back toward the right 
of the scale. On the third day post-partum, 


in the presence of lactation, no influence on 
the leucocytes was noted, the count remain- 
ing unchanged, and the neutrophiles remain- 
ing toward the left. 

His explanation was that, as in infections, 
there is a more rapid destruction of the leu- 
cocytes, resulting in an increase in the total 
and an increase in the young forms, that is, 
classes two and three; but the destruction is 
not so severe as to cause the appearance of 
chiefly class one cells. 

Hans A. Dietrich laid special emphasis on 
the fact that he used the Turck counter and 
the May-Gruenwald stain for differentiations. 
He analyzed 20 cases, carrying the same wo- 
men through pregnancy, labor, and the puer- 
perium, examining them every two weeks 
ante-partum, and he made analyses of the 
labor counts at various stages, such as the 
rupture of the membranes, the beginning of 
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Chart 2. Effect of multiparity. 


pains, the height of pains, the birth of the 
head, and daily post-partum counts for eight 
days. All of this was done under identical 
external conditions, the patients being in the 
clinic, and all examinations being made 
three hours after the meal-time. Dietrich 
maintained that there can be no fixed nor- 
mal maximum in pregnancy, such as the 
arbitrary figure of 10,000. Each individual 
has her own normal count. Hence, he deter- 
mined to state his figures in terms of increase 
or decrease in the individual case, based on 
the low counts of pregnancy. On this basis 
he determined that at the end of pregnancy 
there is an increase over the normal in pri- 
mipare of 3,068, and in multipare of 1,234. 
The increase is in the neutrophiles. The 
eosinophiles were decreased in 17 out of the 
20 cases, and there were no appreciable 
changes in the lymphocytes. In labor among 
primipare there was an increase of 8,596 over 
the normal, and in multipare of 9,453; a 
maximum count of 34,200 — an increase of 
18,500, and a minimum count of 16,400 — an 
increase of 2,600. The maximum point 
is reached just post-partum. ‘The contrac- 
tions seem to increase the count. On differ- 
ential examination it proved to be purely a 
polymorphonuclear neutrophile increase. In 
13 normal cases post-partum there was a 
rapid fall, reaching normal on the third day. 
The eosinophiles, absent in labor, reappeared 
-on the first day of the puerperium, and then 
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became more numerous than during the nor- 
mal pregnancy. There was no relation to 
lactation or after-pains that he could deter- 
mine. 

Dietrich offered as an explanation of the 
leucocytosis a comparison to the theory of 
eclampsia, on the basis of toxins from the 
foetus and placenta. These toxins in normal 
cases call forth as neutralizers the neutro- 
philes especially. Therefore, primiparze have 
a greater number, and multipare have a 
certain immunity. Uterine contractions 
throw more toxins into the circulation, hence 
more neutrophiles appear from the bone- 
marrow. 

Possibly the work theory of Schultz, offered 
by Hofbauer, namely, that increase in intra- 
abdominal pressure results in a compression 
of the veins and an increase in the circulation 
time, hence an increase in the leucocytes 
in the peripheral parts—in other words, 
an apparent leucocytosis may be a part of 
the explanation. 

S. Adachi studied the blood changes in 
pregnancy and labor. He pointed out that 
variations in healthy non-pregnant women 
are marked. The figures given by various 
observers are: Moleschott, 12,605 to 14,000; 
Mallassez, 6,923 to 7,692; Duperie, 4,090 to 
4,545, and Senator, 3,000 to 6,000. If there 
be such variations in the normal non-preg- 
nant counts, the variations in the pregnant 
woman, or in any unusual condition, would 
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Chart 3. Effect of duration of labor. 


therefore be proportionately ,greater. He 
considered as important factors the appara- 
tus and technique, condition of the subject, 
and the external factors. For apparatus, he 
used the Thoma-Zeiss counting chamber, but 
preferably the Turck. Hemorrhage, fever, 
meal digestion, exertion, were factors to be 
considered in the condition of the patient. 
Room temperature was a factor in that cooling 
seemed to increase the leucocytes, and vice 
versa. Adachi counted ten non-pregnant 
cases, in whom he found an average of 5,500 
to 8,400; 19 nine months’ pregnancies, in 
whom with the Thoma he found 6,800 to 
12,600, and with the Turck, 4,960 to 10,520; 
and 14 cases in active labor, from one-half to 
five hours antepartum, usually the second 
stage, in whom he found a range of 11,000 to 
25,600 — in one case a 9,800 count. He found 
no increase in the ninth month of pregnancy 
over the non-pregnant state, in this agreeing 
with Zangemeister and Wagner. He found 
a marked increase in labor, proportional to the 
severity of the contractions. He counted 98 
cases in all, omitting 30 for various causes, 
making his total in all groups 68 cases. How- 
ever, he saw almost all his cases only once, or 


(Michael Reese Hospital.) 


at most twice. His explanations are that in 
the ninth month of pregnancy there is no 
change in the leucocytes, erythrocytes or 
hemoglobin; that in labor the leucocytes are 
increased proportionally to the contractions, 
and he found no difference between primip- 
are and multipare, all of which conclusions 
are at variance with the findings of most 
other reliable observers. 

W. Sieben analyzed 10 cases in labor and the 
puerperium. He was unable to make com- 
parative counts on the same women through 
pregnancy, labor, and the puerperium. He 
found an increase in the ninth month of 
pregnancy, and approved strongly of Diet- 
rich’s method of following the individual 
case through her pregnancy, labor, and puer- 
perium, rather than the Adachi method of 
numerous totals from all possible sources. 
In labor he found a leucocytosis maximum 
of 21,000, minimum of 11,000, average of 
17,000, with a constant decrease in the puer- 
perium of all cases but two, reaching the nor- 
mal at the end of the second week. His 
differential analysis showed the neutrophiles 
to decrease throughout the puerperium, and 
determine the general curve. The lympho- 
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cytes increased a little on the first or third day, 
possibly in relation to infection. The eosino- 
philes were present in 50 per cent of the cases 
just post-partum, in-which Sieben differs from 
most other authors, who have found them 
absent — an increase throughout the puer- 
perium or reaching a maximum on the third 
day. The neutrophiles and the lymphocytes 
were found to be reciprocal, the one increas- 
ing as the other decreased. In the mononu 
clear lymphocytes, the transitional cells and 
mast cells, no rule applies. His conclusions 
were: (1) In labor there is an increase aver- 
aging 17,000. (2) There is a return to the 
normal in the second week. (3) In the dif- 
ferential analysis the polymorphonuclear neu- 
trophiles decrease steadily throughout the 
puerperium. The lymphocytes, like the 
polynuclears, decrease, but may rise in a week 
to a figure greater than the labor total. This 
change occurs chiefly in the small lymphocytes. 
As the small lymphocytes increase, the large 
lymphocytes decrease. The eosinophiles were 
present in 50 per cent post-partum, and their 
curve was parallel to that of the neutrophiles. 

No single worker analyzed a sufficiently 
large series to establish a standard scale, and 
the discrepancies between various investiga- 
tors, together with the varying conditions 
under which their results were attained, made 
it seem impracticable to combine their figures 
even from only the more recent sources. 

In this investigation single counts and 
differential analyses were made in 25 pregnant 
women (11 primipare and 14 multiparz) 
one to four weeks before delivery, and counts 
were made in a consecutive series of 100 ward 
cases in labor, afterwards eliminating 13 
because of fever (11 with one temperature of 
100.2° or over and 2 with fever of several 
days’ duration). In each of these women a 
leucocyte count was made during active la- 
bor, and once daily thereafter for ten consecu- 
tive days. Whenever possible, the blood was 
taken in late forenoon, late afternoon, or 
at night, i.e., when well removed from meal 
time. At the same time, spreads were pre- 
pared for differential counts, and the poly- 
morphonuclear neutrophiles were subjected 
to the Arneth analysis in an attempt to 
confirm his findings. 
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Chart 4. Effect of appearance of milk. (Michael 


Reese Hospital.) 


In the last month of pregnancy the average 
count in eleven primipare showed 10,909, or 
2,909 above the mean normal of 8,000 (if 
we accept the normal range as 6000-10,000) 
The multipare (14 cases, average 8,886) 
showed no change and the differential counts 
come very close to normal figures (Chart O). 

Very early it was found that there is a 
striking difference between primipare and 
multipare, a point little emphasized in the 
literature. In this series it is very noticeable 
(Chart 1). Among 30 primipare the average 
labor leucocytosis was 18,255, and the aver- 
age high point, 19,883, was reached on the 
first day of the puerperium, with a steady 
tapering off from that to the tenth day, 
10,840. 

Among 57 multipare (II-para to XII-para). 
the labor figure was 13,467, and the average 
high point, 15,062, again was reached on the 
first day of the puerperium, then tapering to 
10,467 on the tenth day. 

With each successive childbirth there seems 
to be a decreased reaction on the part of the 
leucocytes, a kind of immunity, if you please, 
and in this respect the single XII-para was 
striking (Chart II). 

The duration of labor proved less of a fac- 
tor than had been anticipated, a noticeable 
increase beyond the average leucocytosis 
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Chart 5. Effect of age. 


occurring only in the primipare in labor 
over twenty-four hours (Chart 3). 

The incoming of the milk seemed not to 
affect the leucocytosis, except possibly in the 
group of “fourth day” primipare, in which a 
secondary rise occurred on the third day, and 
the single “fifth day” primipara, who reached 
her maximum count on third day (Chart 4). 

Cases grouped on the basis of age, each 
group covering a five-year period, showed the 
most marked elevation in the leucocyte count 
among the eight primipare, aged 18 to 20. 
Among the multipare there was nothing 
noteworthy except the group aged 36 to 40, 
seven in number, in which there was the least 
reaction, explainable, however, on the basis 
of multiparity rather than age (Chart 5). 

The differential analyses are in accord with 
the findings of the more recent workers, 
notably Dietrich and Sieben. The leucocyto- 
sis is of the polymorphonuclear type, these 
elements reaching their maximum at the end 
of labor and on the first day post-partum, then 
rapidly and steadily decreasing, reaching 
normal proportions after five days in primi- 
pare and three days in multipare. The 
eosinophiles were absent in half the labor 
cases, reappeared in normal proportions on 
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the first day post-partum, and at no time 
were noticeably increased. 

The small lymphocytes were diminished 
as the polymorphonuclear leucocytes in- 
creased, and the large mononuclear, transition- 
al forms and mast cells maintained normal 
percentages (Chart 6). 

Classification of the polymorphonuclear leu- 
cocytes on the Arneth plan was carried out 
systematically, and showed the displacement 
toward the left, i.e., classes 2 and 3, of which 
he speaks, but this was not a constant find- 


ing. 
SUMMARY 


There is a leucocytosis of pregnancy, ap- 
pearing in the ninth month, slight in amount, 
and especially noticeable in primipare. 

The leucocytosis of labor is marked in 
primipare, averaging 18,255, and is increased 
by a duration of labor beyond twenty-four 
hours. It is less marked in II-pare and is 
slight in IIT plus pare. 

The height of the curve in primipare and 
multipar is reached on the first day of the 
puerperium, after which there is a rapid and 
constant decline to the tenth day, at which 
time the curve is about at the normal level. 
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Chart 6. Differential analyses in per cent. 


The onset of lactation does not influence the 
leucocyte count, except that in the “fourth 
day” primipare there is a slight secondary 
elevation on the preceding day — about 1,500 
to 2,000. 

Age is not a factor, except in primipare 
aged 20 years and under, in whom the leuco- 
cytosis is higher than in any other group. 

Differential analysis showed the increase 
in leucocytes to be chiefly in the polumorpho- 
nuclear neutrophiles with a return to normal 
proportions by the third day of the puerpe- 
rium, an absence of eosinophiles in about half 
the cases in labor, and their reappearance 
in normal proportions on the first day of the 
puerperium. The lymphocytes, large and 
small, mast cells and transitional types, show- 
ed nothing unusual. 

The Arneth analysis showed a displace- 
ment toward the left, i.e., toward classes 2 
and 3, but this was not constant, and no per- 
tinent deductions could be drawn. 

To my chief, Dr. Lester E. Frankenthal, 
I wish to express my deep appreciation of the 
privileges afforded me in the Michael Reese 


(Michael Reese Hospital.) 


Maternity Wards, and for his helpful sug- 
gestions and invaluable criticisms in the 
carrying out of this work. 
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PERITHELIOMA AND ENDOTHELIOMA OF THE UTERUS' 


By W. A. NEWMAN DORLAND, A.M., M.D., F.A.C.S., Cutcaco 
Professor of Gynecology, Post-Graduate Medical School of Chicago; First Lieutenant, Medical Reserve Corps, U. S. Army 


A CASE OF PERITHELIOMA OF THE UTERUS 


N October, 1907, a tumor of unusual 
scientific interest fell into my hands. 
The clinical and pathological findings 
were these (33): 


The patient, a fragile, single woman, 65 years of 
age, had been complaining of pain in the pel- 
vic region for a little over two months. She 
had visited a woman physician of considerable 
ability, who had made a vaginal examination and 
had pronounced the condition rheumatism of the 
pelvis. The patient was placed on a suitable course 
of treatment, but without any amelioration of the 
symptoms. On the contrary, the pain grew more 
severe, and the patient was referred to me. 

Examination. I found the woman anemic and 
thin almost to gauntness. Her skin was shriveled, 
and on the abdominal surface could be pinched up 
in thin folds. It was sallow or pale yellowish in 
color. After considerable difficulty due to the 
extreme modesty of the patient, I succeeded in 
making a vaginal exploration, when the follow- 
ing points were elicited: The vagina was small and 
undergoing senile changes. The vulvar mucosa 
showed the characteristic smooth, yellow appearance 
of senility. ‘The uterus lay anteriorly, was small, 
although larger than would be expected from the 
age of the patient, and was distinctly sensitive to 
the touch. There was a very slight discharge from 
the os, sanguineous, but without odor or any de- 
cided appearance of hemorrhage. At no time had 
the patient suffered from bleeding, nor had she at 
any time noticed any odor to the small amount of 
leucorrhea of which she complained. The history 
of the patient, her age, the condition of anemia, and 
the local signs impressed on me the importance 
of making a microscopic examination of the intra- 
uterine curettings, and after considerable opposition 
this was finally agreed to. Under ether anesthesia 
the uterus was scraped at the patient’s home and a 
considerable quantity of débris obtained. The 
examination at this time confirmed the findings of 
the previous exploration, and also demonstrated 
the absolute mobility of the uterus and the healthy 
condition of the ovaries and tubes. The scrapings 
were sent to the distinguished pathologist, Dr. A. 
O. J. Kelly, since deceased, who reported that they 
showed an unusual condition of great malignancy 
which warranted the immediate removal of the 
uterus. He, at this time, pronounced the growth 
a perithelial sarcoma, the small tumor-cells showing 
an unusual degree of grouping around the vessel 
walls. 


Operation. Two days later, notwithstanding the 
general unfavorable condition of the -patient, I 
removed the uterus and tubes, performing a pan- 
hysterectomy. ‘This, at the urgent insistence of the 
patient, was done at her home. I was ably assisted 
by Drs. H. A. Slocum, G. A. Knowles, and F. A. 
Faught, and two skilled nurses. The operation was 
simple and uncomplicated taking not more than 
thirty minutes for its completion. The patient 
made an uninterrupted recovery for three days. 
Then symptoms of bowel-obstruction supervened, 
and despite the use of eserin and the other remedies 
and measures generally employed in this condition 
the patient sank steadily and died of adynamic ileus 
on the evening of the fifth day. Lavage was not 
resorted to on account of the age and feeble con- 
dition of the patient. : 

Pathologic report. Dr. Kelly’s report of the patho- 
logic examination of the specimen follows: ‘The 
scrapings consist of a new-growth made up of a 
framework of fibrous connective tissue supporting 
large cylindrical cells, with clear vesicular nuclei. 
The connective-tissue stroma is quite scanty and in 
some places altogether wanting. The tumor-cells, 
for the most part, are arranged radially about and 
attached directly to capillary blood-vessels—whence, 
morphologically, the term ‘perithelial sarcoma, 
seems justified. In other places there is a diffuse 
infiltration of the tissue—endometrium and muscu- 
lature—by the tumor-cells. The uterus is rather 
small and reveals at the fundus a rough excrescence 
about 2 centimeters in diameter projecting into the 
cavity and infiltrating the wall of the uterus to a 
depth of seven to ten millimeters. Microscopically, 
the growth consists of a connective-tissue stroma 
enclosing epithelial cells arranged after the manner 
of the glands of the endometrium. In general 
this glandular arrangement is more or less well 
preserved, but in many places it is altogether want- 
ing, and the epithelial cells infiltrate the tissues ir- 
regularly, as is common in this type of tumor.” 


This case is established, therefore, as one 
of the earliest recorded instances of peritheli- 
oma of the uterus, one of the rarer group of 
endothelial tumors. 


THE ENDOTHELIUM AND THE PERITHELIUM 


In order to comprehend the difference and 
yet the very intimate relationship existing 
between the two groups of endothelial tumors 
about to be analyzed, it becomes imperative 
to appreciate the exact anatomical variation 


1 Read before the Chicago Gynecological Society, April 21 ,1916. 
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between the structures known as the endothe- 
lium and the perithelium. 

It was His (70) who invented the term 
endothelium for the flat cells composing the 
inner lining of serous cavities as well as of the 
blood-vessels and the lymph-vessels. These 
cells have a definite origin from the mesen- 
chyma — a layer of the primitive mesoblast— 
as Courtauld (27) established by his investi- 
gations of the newly forming blood-capillaries 
in very early placental tissue. Courtauld 
proved conclusively that the endothelial 
cells originate in the loose connective tissue 
of the chorionic villi and that the epiblastic 
layers have no share whatever in the process. 
It is obligatory, therefore, that neoplasms 
originating from these cells must be grouped 
with the mesoblastic growths, side by side 
with the sarcomata, whatever their histolog- 
ical appearances may be. They must be 
sharply differentiated from the carcinomata 
notwithstanding their many points of resem- 
blance to that group of tumors. Because of 
their phylogenesis, Lazarus-Barlow (97) re- 
marks that such tumors must be expected to 
show—as they do—a great variability of ap- 
pearance, ranging between that presented 
by a typical spheroidal-cell carcinoma on the 
one hand and a typical sarcoma on the other. 
While both sarcoma and endothelioma, there- 
fore, have their origin in the mesenchyma, it 
is probable that the sarcomata arise at an 
earlier and more primitive stage of mesen- 
chymal development as is proved by their 
earlier clinical appearance, that is in children 
and patients of tenderer years. 

In describing the endothelium, Lazarus- 
Barlow (96) states that normal endothelial 
cells are regularly arranged, are flattened and 
round, “with a large round or oval nucleus, 
and with a large amount of protoplasm to the 
cell. As a rule, the chromatin is collected 
round the periphery of the nucleus and also 
in the center, while strands of chromatin 
extend between the two. Hence, in section, 
the nucleus is remarkable by its clearness and 
its appearance of vacuolation.’”’ Mallory 
(112) adds that the endothelial cell is charac- 
terized by no production of fibrils, hence it 
stands out in marked contrast to the neuroglia 
cell. These endothelial cells are found in 
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special regions, notably in the blood-vessels, 
the lymphatics, and the lymph-spaces. 

The perithelium, on the other hand, is the 
layer of endothelial cells which surrounds the 
capillaries and smaller blood-vessels; that is, 
the external boundary or adventitia of the 
vessels running through the perivascular 
spaces, but not the cells forming the external 
wall of these spaces. Eberth and Iwanoff 
(35), in 1870, first described the perithelium in 
the vessels of the pia-mater and demonstrated 
them by staining with silver nitrate. Zeit 
(198), who in this country has probably most 
thoroughly studied these tissues, emphasizes 
the fact that ‘‘the perithelial membrane must 
be differentiated from the perivascular lymph- 
spaces of His” (70), which that anatomist 
described as ‘‘surrounding the adventitia of 
arteries, veins, and capillaries of the central 
nervous system (which has no lymph-vessels). 
The perithelium,” Zeit repeats, “is the outer 
lining of the adventitia of blood-vessels, out- 
side of which is the perivascular lymph- 
space.” In 1871, von Ebner (36) described 
the perithelium in the vessels of the pineal 
gland, the suprarenal capsules, the thymus 
gland, and the salivary glands; Waldeyer 
(192) and Sertoli (166), in 1868, described it in 
the vessels of the coccygeal gland; and Palt- 
auf (127), in 1892, reported its presence in the 
carotid gland. 


THE HISTOLOGIC FEATURES OF PERITHELIOMA 
AND ENDOTHELIOMA 

As is true of all other tissues, it is possible 
for neoplasms to develop from these delicate 
membranes. Stolz (176) calls attention to 
the fact that Golgi as early as 1869 first spoke 
of an endothelioma as a growth originating 
from endothelial cells, while Kolaczek (84), 
in 1878, made the first great analytical study 
of endothelial tumors and recognized the 
condition as belonging to the group of angio- 
sarcomata. Marchand (113) and Weichsel- 
baum, in 1879, carried on these investigations, 
both regarding the endotheliomata as tumors 
sui generis. Maurer (116), in 1892, gave 
the name perithelioma to the endothelial 
tumors arising from the adventitia of the 
blood-vessels. Finally, Ribbe-t (149), in 
1go1, stated that the endothelial tumor aris- 
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ing from the blood-vessels is a very rare 
growth—much more so than that arising 
from the lymph-channels, and this observa- 
tion is verified by the summary of all re- 
corded endothelial tumors accompanying this 
paper. 

It is unfortunate that there has been some 
confusion in the employment of these terms. 
The following résumé may aid in elucidating 
the matter. Under morbid stimulation endo- 
thelial cells, wherever found, will proliferate, 
and this proliferation may take place inward- 
ly or outwardly or in both directions at the 
same time. In the words of Lazarus-Barlow 
(96), who, with Bayon (11), the English 
pathologist, has given this subject exhaustive 
attention: ‘‘Outward proliferation will lead 
to the production of a central space lined with 
endothelial cells, and surrounded by two, 
three, or many layers of cells, more or less 
regularly arranged, and with characteristic 
nuclei. Such a growth springing from the 
adventitia of a blood-vessel is designated a 
perithelioma.”’ The important point to note, 
morphologically, is the persistence of the 
central lumen. Lazarus-Barlow believes that 
this characteristic feature is doubtless due to 
the greater rapidity with which the blood 
flows through the capillaries together with 
the high hemal tension, both of which militate 
against cellular proliferation inward. His 
conclusion that because of these physical 
peculiarities entheliomatous growth should 
be more common in the case of lymphatics 
and peritheliomatous growth in the case of 
blood-vessels is verified clinically and by the 
histological findings of all recorded endothelial 
tumors. It must be admitted, however, that 
it is difficult in some cases to definitely con- 
clude where the growths originated, although 
the presence of red blood-corpuscles in the 
lumina of peritheliomata will usually deter- 
mine their origin from the blood-vessels. 
“Tf,” adds Lazarus-Barlow, ‘‘the growth 
shows lumina containing a fairly circumscribed 
mass of albumin which has undergone co- 
agulation in the process of fixation and has 
given rise to fibrin and a certain amount of 
granular d¢ébris, the growth has probably 
originated in a lymphatic.”’ 

If, on the other hand, the proliferation of 
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the endothelial cells takes place inwardly, 
the central space lined with endothelial cells 
will become choked, with a mass of cells. 
Such a growth is known as an endothelioma. 
“According to these two hypothetical meth- 
ods of growth,” continues this pathologist, 
“it should be possible to divide the endotheli- 
omata into the ‘peritheliomata’ and the ‘entheli- 
omata.’ Further, if the perithelioma process 
occurs in different situations, but in close 
contiguity, the effect will be that of a number 
of spaces, each more or less closely resembling 
the original space, but separated from one 
another by a mass of cells produced by the 
outward proliferation and coalescence of the 
endothelial lining. On the other hand, in a 
growth of the endothelioma type a number of 
cell-masses will be seen corresponding to 
normal lymphatic spaces, in which the lu- 
mina have been distended and filled with cells, 
and which are separated by ordinary connec- 
tive tissue. A combination of the two proces- 
ses may occur, leading to a type of growth 
that may fairly be called a ‘ perienthelioma.’” 
To this distinction Bayon (11) adds that 
“fall growths presenting a radial disposition 
of cells around blood-vessels,”’ the endothe- 
lial lining of which is intact, ‘‘may be termed 
peritheliomata, even if it cannot be conclu- 
sively shown that they originate from the 
perithelium,” that is, from the endothelial 
cells covering the adventitia of the blood- 
vessels. 
HISTOLOGIC CONCLUSIONS CONCERNING EN- 
DOTHELIAL TUMORS 

As a primary corollary, then, it may be 
stated that both endotheliomata and _peri- 
theliomata are, in reality, endothelial tu- 
mors, that is, taking their origin in endothelial 
cells; and, secondly, that they are more re- 
motely still very closely allied to, if not consti- 
tuting a true variety of, sarcomata. More- 
over, from a morphologic standpoint, it is 
evident, from the foregoing analysis, that it is 
admissible to use the expression ‘“‘peri- 
theliomata”’ to designate only a peculiar class 
of the growths springing from the delicate 
external layer of cells around the minute 
blood-vessels and showing the characteristic 
radial disposition of the tumor-cells which, 
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according to von Hansemann (60), is due to 
the growth-cells being more readily nourished 
in that position. The characteristic cellu- 
lar proliferation begins at the external wall 
of the vessel and not in its lumen, as in simple 
hemangio-endothelioma; but they are not, 
as Barbour (10) claims, in reality endothelio- 
mata derived from the lymphatics. Zeit 
(198) emphasizes this distinction when he 
remarks, “it is wrong to speak of a peri- 
thelioma as arising from a_ lymph-vessel, 
because perithelial membranes cover the 
outer surface of the adventitia of blood-vessels 
only in a one-cell layered mosaic of flat en- 
dothelium-like cells. They have only been 
found with blood-vessels of certain organs 
called perithelial organs. A_ perithelioma 
cannot, therefore, be spoken of as arising 
from lymph-vessels nor from blood-capillaries. 
The term perithelioma is confined to certain 
tumors of the blood-vessels of perithelial 
organs only. Yet so-called perithelial tumors 
or angiosarcomata do occur in non-perithe- 
lial organs which are morphologically similar 
to the true peritheliomata. From a histo- 
genetic point of view it is desirable that the 
term be reserved for a class of tumors arising 
from perithelium only.” 

With this reservation Zeit concludes: “In 
order, then, to arrive at a histogenetic clas- 
sification of these tumors we would have to 
be able to distinguish whether the prolifera- 
tion of cells had their origin in the true peri- 
thelium of blood-vessels which lines the outer 
surface of the adventitia in perithelial organs 
(perithelioma); in the inner or both endothelial 
layers of a perivascular lymph-space; or in 
the adventitia cells or perivascular cells of 
blood-capillaries. Pick (134) and Rosthorn 
(155) call all these endothelium-like layers 
perithelium and their proliferation a perithe- 
lioma. Borst (19) also wants to use the name 
perithelioma for all these tumors, with the 
understanding that it is a kind of offspring of 
endothelioma. In case one is able to prove 
that the growth originated from the endothe- 
lium of the perivascular lymph-spaces, it 
should be called endothelioma perivasculare 
(Borrmann’s (18) jperiendothelioma). Borr- 
mann thinks he can distinguish morphologi- 
cally between the two types as follows: peri- 
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thelioma, when the vessels are surrounded by 
many layers of cells which are arranged 
[with their long axes] radially and _ ver- 
tically to the wall of the vessel; periendotheli- 
oma, when the vessels are surrounded by 
many layers of cells which are arranged con- 
centrically around the wall of the vessel.” 
Zeit differs with this view, and prefers to use 
the name hemangio-endothelioma perivascu- 
lare for the so-called perithelial or peri- 
vascular tumors. On the other hand, the 
hemangio-endothelioma intravasculare of Zeit 
originates only from blood-capillaries, “and 
has been called by Ziegler, hemangioma 
hypertrophicum; by Nawerck, hyperplastic 
capillary angioma; and by Borrmann, capil- 
lary endothelioma. These tumors consist of 
a stroma of fibrous tissue with gland-like 
tubes filled with blood and lined with one 
layer of endothelial cells which may be cubi- 
cal or cylindrical in shape.” 

THE 


CLINICAL ANALYSIS OF 


TUMORS 


With this hasty summary of the histolog- 
ical distinctions between the two groups of 
endothelial neoplasms, it is interesting to pro- 
ceed to an analytical study of the clinical 
peculiarities of these tumors with special 
reference to their occurrence in the female 
generative organs. An exhaustive investiga- 
tion of endothelial tumors was made by 
Rudolph Volkmann (190), in 1895, and more 
recently by Max Borst (20), in 1902; while 
Zeitschmann (200) has presented an exceed- 
ingly interesting treatise covering the recorded 
information, up to 1904, concerning peri- 
thelioma as occurring in lower animals. 

At the most, not more than 300 endo- 
thelial tumors of all kinds have been record- 
ed to date in the various portions of the human 
body. It must be conceded, therefore, that 
they are among the rarest of neoplasms; 
although it is probable as Roussy and Ameuille 
(156) have claimed, that they are commoner 
than would appear, and that many cases 
were formerly described as angiosarcoma 
and angiosarcoma plexiforme. 

Any part of the body may be attacked by 
the growth. The commonest sites of sur- 
gical interest, according to Carless (26), ap- 
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pear to be the skin, testes, throat, the parotid 
and submaxillary glands, the neighborhood 
of the mouth and cheeks, the long bones, and 
the carotid gland. Other regions in which au- 
thentic cases have been noted are the eye- 
lid, the optic nerve, the soft palate, the pelvic 
connective tissue, the brain, the subcutaneous 
connective tissue, the muscles, the kidney, the 
mamma, and certain serous membranes, 
as the pleura. Wherever occurring, these 
tumors show a marked tendency to undergo 
hyaline degeneration. 

In their relation to sex, Carless states that 
endothelial tumors are slightly more common 
in women than in men. Karsner (77) 
endorses this statement. Age exerts a decided 
influence upon the growth. Only 26.13 
per cent of the cases occur before the age 
of 40, and 73.87 per cent after that age. 
Karsner claims that the disease appears 
particularly in the fourth, fifth, and sixth dec- 
ades of life, that is, between 31 and 60 years 
of age. 

About one-third of all the recorded cases 
have occurred in the female generative or- 
gans. Thus, Lange (94), up to 1903, col- 
lected over 40 cases of endothelioma of the 
ovary. Since then additional cases in the 
ovary have been reported by Godart (54), 
Lincoln (106), Schuermann (163), Federlin 
(40), Papaiannou (128), Heinricius (6s), 
Procopio (141), Kubo (g2), Carl (25), Eymer 
(39), and Ligabue (103). Perithelioma of the 
‘ovary is much rarer, but fifteen cases in all 
having been recorded by Steinhaus (175), 
Burckhard (24), Krukenberg (go), Menetrier 
(117), Graefe (56), Pollak (139), Mirabeau 
(121), Géth (55), Uffreduzi (184), Neumann 
(125), Amann (5), Bender and Proust (14), 
and Barbour and Watson (10). Karsner (77) 
records a case of primary endothelioma of the 
omentum; Schmidlechner (162), a case of 
perithelioma of the labia majora; and Bar- 
bour and Watson (10), a case of perithelioma 
of the fallopian tube. 


ENDOTHELIAL TUMORS OF THE UTERUS FROM 
THE CLINICAL POINT OF VIEW 
Macnaughton-Jones (109) correctly re- 
marks that it is only within recent years that 
uterine endothelial tumors have been de- 
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scribed. Comparatively few of these cases 
are on record, and this is especially true of 
perithelioma; but, as Watson (193) has re- 
marked, ‘‘the condition cannot be so rare as 
the small number of cases indicates. Many 
of them have been described as sarcomata, 
and many others, occurring as secondary 
changes in fibroids, have not been recognized 
at all.” In a large percentage of the cases 
the tumor has arisen in a pre-existing fibroid, 
or has itself formed a large tumor in the uterine 
wall which has been mistaken for a fibroid. 
A few of the cases, as Watson’s and my own, 
were unassociated with perceptible tumor- 
formation, having apparently originated in 
the corporeal mucosa. Now that the exis- 
tence of these tumors is becoming more gen- 
erally recognized as well as their intimate 
association with a pre-existing fibroid change 
in the uterus, it is very probable that a 
progressively larger number of endothelial 
tumors will be placed on record in surgical 
literature. It is at least suggestive, as 
Lazarus-Barlow (96) states, that in the Mid- 
dlesex Hospital in London, where a careful 
pathological examination of every tumor is 
made, during the period from 1900 to 1904 
endothelioma constituted 1o per cent of the 
malignant tumors of the uterus. 

I have been able to gather from the litera- 
ture just 50 cases of endothelial new-forma- 
tions in the uterus, of which 18 were of the 
peritheliomatous type and 32 endothelioma- 
tous. ‘These are grouped in the tables which 
are appended with the exception of Svoboda’s 
(177) case of endothelioma of the cervix and 
Szerszynski’s (178) and Zembrzuski’s (199) 
cases of perithelioma, the records of which were 
not accessible. It is interesting to note that 
two of these cases occurred in the work of 
members of this Society. It is to be regret- 
ted that the clinical and pathological reports 
of some of these cases are very incomplete, 
but even so a critical review of the cases elicits 
interesting and suggestive points. Thus, the 
tables verify the claim already made that en- 
dothelioma is much more frequent than peri- 
thelioma — about in the proportion of 2 to 1. 

Age. The average age of all the cases was 
46 years. Perithelioma seems to develop a 
little later than endothelioma, the cases 
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averaging 48'4 years, while the average age 
of the endotheliomata was 4334 years. 

The social relations of the patients are not 
recorded in 11 cases. Seven of the women 
were single and 29 were married, with from 
none to nine children. One of the women 
was but 18 years of age, another 19, and a 
third 27; the rest were 30 and older, the oldest 
woman being 68 years of age, the next oldest 
65, a third 64, and two 62 years old. Six- 
teen of the women were 50 years old or more. 
As two-thirds of the women with uterine 
sarcoma are below the average in child- 
bearing, have not reached puberty, or have 
not borne children for a long time, a striking 
clinical difference will here be noted between 
uterine sarcomata and endothelial tumors. 

Symptoms. Bleeding, at times amounting 
to flooding, at times merely a slight show, is a 
very persistent symptom, only 5 of the cases 
giving no such history. At a later period in 
the course of the disease these women would 
probably have developed the symptom. 
Generally, the clinical manifestations are 
those of malignancy—bleeding, fetid, puru- 
lent discharge and pain—or those of fibroid 
tumor—bleeding with a decided tumor-mass 
or uterine enlargement. The cases give a 
death-rate of 29.79 per cent, including the 
primary mortality—17 per cent—and death 
from later complications and recurrence. 

Site of the tumor. Of the peritheliomata, 
but one originated in the cervix, while of 
31 endotheliomata the location of which are 
noted, 16, slightly over half, sprang from the 
cervix —7 from the posterior lip, 4 from the 
anterior lip, and 5 from the cervix generally 
without special localization. But 2 endo- 
theliomata developed in the fundus and right 
cornu; while 12 were located in the corpus, 
2 involving the posterior wall and 10 the 
anterior. Six of the peritheliomata originated 
in the fundus and ro in the body of the uterus. 
It would appear, therefore, that endotheli- 
omata preferably develop from the cervix and 
peritheliomata from the uterus itself. 


THE ASSOCIATION OF ENDOTHELIAL TUMOR 
WITH OTHER NEOPLASMS OF THE UTERUS 
Leith (98), in the Ingleby Lectures for 

1g10 upon the pathology of tumors of the 
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corpus uteri, and Shaw (167), in 1913, both 
call attention to the frequency with which 
these endothelial growths in the uterus oc- 
cur in association with, or actually within 
the tissues of, fibromyomata, and especially 
when there has been no pre-operative sus- 
picion of malignancy. Shaw remarks that 
this may possibly account for the few cases 
recorded, many doubtless being thrown away 
as fibromyomata without microscopic exam- 
ination. Of the tabulated cases, 19 were as- 
sociated with fibromata or fibromyomata, 
while in 25 cases no such tumorous formation 
was noted. All the fibroid tumors which had 
undergone the malignant degeneration were 
located in the body of the uterus, thereby 
substantiating the claims of Montgomery, 
Weir, Williams, and others that sarcoma of 
the body of the uterus is more common than 
sarcoma of the cervix. 

In 1860, C. Mayer first described uterine 
sarcoma, his case being termed by him a 
sarcomatous polyp. The occurrence of sar- 
comatous change in fibromyomata was first 
clearly described by Virchow (187), in 1862, 
who pointed out the origin of these tumors 
from the connective tissue of the myoma. In 
1867, G. Veit first described sarcoma of the 
cervix. Finally, Geist (52), in 1913, while 
speaking of malignant changes in uterine 
fibroids with special reference to the histo- 
genesis of sarcomatous change in these tumors, 
remarks: ‘The interstitial tissue of the myo- 
ma, and the adventitia and endothelium of 
the lymph and blood-vessels have been recog- 
nized and accepted as sites of origin of sar- 
coma. To these must be added the muscle- 
cells proper [of a myoma].” Leith (98) 
adds suggestively, “‘We thus have a variety 
of sarcomatous growths arising within fibroids 

the endothelioma, the perithelioma, the 
myosarcoma, and the myoma sarcomatodes, 
which may be the explanation of the relatively 
low degree of malignancy exhibited by most 
of these growths. Those originating in fibro- 
blasts, though varying greatly in malignancy, 
show it in greatest degree, whilst the myo- 
sarcoma is the least malignant of all, the 
other two forms showing varying intermediate 
degrees.”” Bayon (11) confirms this view as 
to the relatively low degree of malignancy of 
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endothelial tumor, stating that metastases 
are not at all frequent with these tumors, 
which is diametrically opposed to the general 
expectation when there is taken into consid- 
eration the extreme vascularity of the tumors, 
their intimate approximation to the blood- 
vessels, and their multiplicity of small cells. 
They are, however, he adds, characterized 
by infiltrative and rapid expansive growth, 
but on complete and thorough operative 
procedure do not show a tendency to recur. 


CONCLUSIONS 

The following deductions may be drawn 
from this pathological and clinical review: 

1. Endothelial tumors of the uterus develop 
late in life—much later than sarcomata— 
the peritheliomata generally occurring at the 
most advanced age. 

2. These growths are especially prone to 
occur in a pre-existing neoplasm—a myoma or 
a fibromyoma. 

3. While showing a high degree of local 
malignancy they but rarely give rise to me- 
tastatic deposits elsewhere. 

4. It is probable that endothelial uterine 
tumors occur more frequently than would 
appear. Hence the importance of early 
removal of all uterine growths, which should 
always be subjected to a careful pathologic 
examination. 


TABLE OF ENDOTHELIAL TUMORS OF THE 
UTERUS 
(Chronologically arranged) 


I. PERITHELIOMA 

Case 1. Reported by Mary Scharlieb, Med. Press and 
Circ., March 28, 1906, p. 335. Patient aged 44, single 
pregnancy. Clinical history. Flooding three years ago, 
curetted. For last six months increasing menorrhagia; 
no pain. Flooding from November 3, 1905. Uterus 
slightly enlarged. Slightly irregular. Small nodules, best 
felt per rectum. Operation, November 16, 1905. Macro- 
scopic findings. Uterus slightly enlarged. Small fibroid 
tumors upon fundus and posterior wall. Mucous mem- 
brane shows circumscribed area of malignancy. Micro- 
scopical findings. Uterine muscle not invaded by glandular 
tissue. Diseased endometrium shows tubules of cells, 
actively proliferating. Growth springing from outer wall 
of blood-vessels. Supravaginal hysterectomy. Recovery. 

Case 2. Reported ;by Mary Scharlieb, ibid. Patient 
aged 50. IX-para, youngest child sixteen years. Clin- 
ical history. Menses regular till end of 1904. Since then 
free discharge, recently blood-stained. For three months 
lump in abdomen. Weakness. Frequent micturition. 
Large hard tumor felt in abdomen; irregular. Os patulous 
with papillomatous mass protruding. Operation, No- 
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vember 10, 1¢05. Macroscopic findings. Uterus and ap- 
pendages weigh 31 ounces. Uterus size of 4% months’ 
pregnancy; 6% inches long; 4% inches wide; outer surface 
smooth. Cervix much enlarged. Growth has perforated 
left side of uterus, and projects as irregular mass into left 
broad ligament; tumor involves anterior lip of cervix. On 
section, solid tumor fills cavity extending into the cervix 
attached to anterior wall; mass measures 3 inches in antero- 
posterior diameter. Posterior wall of uterus lined by much 
thinner but very irregular layer of growth. Tumor firm; 
uniformly yellowish-white color; cavity of uterus, 9 inches 
long. Microscopic findings. Sections of tumor show 
columns of cells embedded in connective tissue. Columns 
have central cavity containing blood and lined with endo- 
thelium. ‘This is bounded by a vascular wall of varying 
thickness, which is surrounded by a thick layer of tumor- 
cells, giving the appearance of a growth composed of a 
collection of vascular tubes, the outermost cells of which 
are formed by masses of tumor-cells. Cells have large 
amount of protoplasm, round, deeply-staining nuclei and 
nucleoli. The amount of interstitial tissue varies. Supra- 
vaginal hysterectomy. Recovery, but continued growth 
of tumor. 

CAsE 3. Reported by E. H. Tweedy, Tr. Roy. Acad. 
Med., Ireland, 1907, xxv, 317; also personal communica- 
tion. Patientaged 34. Il-para. Clinical history. Oper- 
ation, 1906. Pain in abdomen and back. Slight leucor- 
rhoea. Menstruation normal. Losing flesh for year and 
ahalf. Macroscopic findings. Uterus uniformly enlarged, 
with some fibroid induration. Certain small nodules 
lie under the peritoneum. Main tumor situated at fun- 
dus. Peritoneum studded with small nodules. Micro- 
scopic findings. Sections of nodules show masses of fairly 
large flat cells, arranged in a somewhat columnar manner 
and infiltrating the muscle-bundles. This condition is 
quite general over the whole fundus. Supravaginal hys- 
terectomy. Death on the following day. 

Case 4. Reported by G. F. D. Smith, J. Obst. & Gynec., 
Brit. Emp., 1908, xiv, 331. Patient aged 38. Single. 
Clinical history. Irregular bleeding for five months. 
Uterus small, freely movable. Operation, July 30, 1906. 
Double ovariotomyin 1904. Macroscopic finding. Uterus 
small; 3 inches long, 24% inches internally; external sur- 
face normal. From the fundus projecting downward 
into the cavity is a soft, friable growth, paler than the 
surrounding mucous membrane. Microscopic findings. 
Tumor-cells slightly elongated in shape, springing from 
the periphery of the smaller vessels. Areas of necrosis. 
Tumor-cells infiltrate the uterine muscle at the point of 
attachment of the growth. Total hysterectomy. Recov- 
ery. 

CASE 5. Reported by W. A. N. Dorland, J. Am. M. 
Ass., 1908, li, 1227. Patient aged 65. Single. Clinical 
history. Pain in pelvis for two months. Uterus slightly 
enlarged, anterior. Slight leucorrhoea, sanguineous, odor- 
less. No bleeding. Operation, October, 1907. Macro- 
scopic findings. Uterus not much enlarged. At the 
fundus a rough excrescence, 2 centimeters in diameter, 
projecting into the cavity and infiltrating the uterine wall 
toadepth of 7 to1omilimeters. Microscopic findings. Sec- 
tion of growth shows connective-tissue stroma enclosing 
epithelial cells, arranged after the manner of the endome- 
trial glands. The scrapings consist of a framework of 
fibrous connective tissue, supporting large cylindrical 
cells with clear vesicular nuclei. These cells are arranged 
radially about and attached directly to capillary blood- 
vessels. Panhysterectomy. Death on fifth day from 
adynamic ileus. 

Case 6. Reported by Doran and Lockyer, Proc. Roy. 
Soc. Med., vol. ii, Obst. and Gynec. Sect., 1908, Oct., p. 25. 
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Patient aged 49. V-para. Clinical history. Abdomen 
enlarged for seven years; girth 54 inches. Occasional 
irregular bleeding. Macroscopic findings. Fibroid uterus 
associated with fibroma of right ovary—weight, 15 pounds. 
Uterus size of two fists. Cystic fibroid tumor as large as 
the uterus springing from the fundus. Microscopic 
findings. Section of tumor shows small round cells 
lying in close connection with numerous blood-vessels, 
and appearing to arise from their outer coats. These 
cells resemble sarcoma-cells. The blood-vessels have 
fairly thick walls, and are in no sense embryonic like the 
blood-vessels of ordinary sarcoma. Hysterectomy. 
Recovery. No recurrence. 

CAsE 7. Reported by Doran and Lockyer, ibid. Pa- 
tient aged 36. II-para. Clinical history. Abdomen en- 
larged for fifteen months. Menstruation profuse and ir- 
regular. Macroscopic findings. Multinodular fibroid tu- 
mor of uterus—weight 214 pounds. A perithelioma in- 
vades the uterine wall, left fallopian tube, mesosalpinx, 
left ovary, and a cystic tumor springs from left side of 
uterus. Microscopic findings. Section of tumor shows 
numerous small, smooth, pea-like cells, springing from the 
adventitia of the blood-vessels. These lie in large oval 
collections in alveolar spaces among {the muscles of the 
uterus and tube. These cells resemble in size, shape, 
and staining characteristics the cells of the lymphomat- 
ous stroma of the endometrium. Hysterectomy. Re- 
covery. No recurrence. 

Case 8. Reported by J. Ewing, Proc. N. Y. Path. Soc., 
1908, viii, 85. Patient aged 48. Married. Clinical 
history. Menopause 3% years ago. There was irregular 
bleeding, at times profuse. Three months later a foul 
discharge. Uterus enlarged, tender, os patulous. Large 
spongy tumor felt in uterine cavity. Macroscopic findings. 
Solid, round, polypoid tumor, 10 x 6 cm., firmly adherent 
over anterior wall of uterus; fragile. Section streaked with 
extensive necrotic areas. Microscopic findings. Section 
of tumor shows structure distinctly that of hypernephroma. 
Polyhedral cells in close apposition, with well-defined 
borders, clear or granular protoplasm and vesicular nuclei; 
size, 15 to 30 micra. Near the blood-vessels the smaller 
cells predominate. Mitotic figures with well-preserved 
spindles are very numerous, especially in the deeper por- 
tions near the muscularis. No sinuses and no villi are 
found. Hysterectomy. Recovery. 

CasEg. Reported byR. F.C. Leith, J. Obst. & Gynec., 
Brit. Emp., ror1, xix, 447. Patient aged 45. Married; 
nullipara. Clinical history. Menopause at 42. At 39 
was tapped for a cystic abdominal tumor, and thirteen 
months later an abdominal section, but the growth was 
not removed because of adhesions artd collapsed condition. 
At 44, increasing abdominal swelling; incontinence of urine. 
Tumor filled pelvis and reached to umbilicus. Macro- 
scopic findings. Uterus contains three tumors, the largest 
in anterior wall (almost entirely converted into a cyst); 
other two solid. Cyst-wall composed of sarcomatous 
elements; solid tumors sarcomatous. The large cystic 
growth was probably the primary tumor. Microscopic 
findings. Section shows typical peritheliomatous cells, 
irregular in shape and size, and of an active vegetative 
type; some with several nuclei, particularly those bordering 
upon the walls of the numerous capillaries. The young, 
round cells are clustered close to the endothelial lining of 
the capillaries— suggesting their origin either from the 
endothelial cells of the vascular lumen, or of the peri- 
vascular lymphatics. Hysterectomy. Recovery. 

CasE 10. Reported by A. H. F. Barbour and B. P. 
Watson, J. Obst. & Gynec., Brit. Emp., 1911, xx, 116. 
Patient aged 58. III-para. Clinical history. Meno- 
pause at 48. IIl for five months. Fetid, whitish leucor- 
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rhoea, later blood-stained, and watery. Tumor attached 
to uterus. Size of five months’ pregnancy; firm; slightly 
tender; uterus freely movable; os patulous; tumor palpable 
within. Macroscopic findings. Uterus uniformly enlarged; 
no adhesions; irregular ovoid shape; six inches vertical 
diameter; 4 inches transverse. Tumor grows from fun- 
dus, upper two-third of anterior wall, and upper one-half 
of posterior wall. Lower pole projects free into uterine 
cavity. At fundus, muscular wall reduced to a mere shell. 
Section of tumor, yellowish-white, resembling brain-tissue 
in appearance and consistence. Throughout many hem- 
orrhages, most marked near fundus; in this region necrot- 
ic area. Microscopic findings. Section shows toward 
uterine wall, islands of tumor-cells consisting of a blood- 
vessel with intact endothelial coat, but the other coats 
replaced by radially arranged cells of irregular outline, 
each containing a large deeply, staining nucleus; most 
of cells lie at right angles to lumen of vessel. In some 
parts there are appearances suggestive of the origin of 
these cells from the lymph-channels, small spaces being 
visible, with the cells grouped around them. Hysterec- 
tomy. Recovery. No recurrence. 

CAsE 11. Reported by A. H. F. Barbour, J. Obst. & 
Gynec., Brit. Emp., 1913, xxiv, 61. Patient aged 62. 
Single. Clinical history. At 55, large sloughing 
fibrous polyp, with a thick pedicle, projecting from vaginal 
orifice, removed. Well until 60; then began to fail. No 
pain. Gradually increasing abdominal swelling, till size 
of seven months’ pregnancy. Cystic to feel. Uniform 
surface. Macroscopic findings. ‘Tumor, 23 centimeters 
long, 14 centimeters wide, involving entire uterus; from 
its lower pole projects the cervix; bluish color; soft con- 
sistency; contains a large cystic cavity, over anterior wall 
of which stretches the uterine cavity, with its walls thinned 
out; length of uterine cavity, 19 centimeters. About the 
middle of the posterior cyst-wall is the remnant of a septum. 
Cyst-wall thin; lined with a layer of soft caseous matter, 
which at lower posterior portion of cyst projects as a growth 
into cyst-cavity. Microscopic findings. Cyst-walls show 
the structure of a uterine fibroid. Cavity lined with soft, 
yellowish-white necrotic tissue, which shows peritheliomat- 
ous change. Several small vessels lie in a loose cellular 
stroma; from their walls there is a definite cellular prolif- 
eration extending in the form of columns out into the 
stroma. Hysterectomy. Recovery. 

CASE 12. Reported by W. F. Shaw, J. Obst. & Gynzc., 
Brit. Emp., 1913, xxiv, 221. Patient aged 46. Multipara. 
Clinical history. Menorrhagia and metrorrhagia for two 
years. At 44, fibromyomatous polyp, size of egg, pro- 
truding through cervix, removed. ‘Two years later severe 
hemorrhage. Another egg-sized polyp protruding from 
cervix. Patient anemic. Macroscopic findings. Uterus 
but slightly enlarged. Polypus of a dark color, friable, 
size of small orange, springs from anterior wall of uterine 
cavity. Microscopic findings. Section of tumor shows 
it to be a fibromyoma extensively invaded with perithelio- 
ma, the large cells of which are collected radially round the 
blood-vessels. The uterine wall is not invaded. Vaginal 
hysterectomy. Recovery. No recurrence. 

CASE 13. Reported by B. P. Watson, Am. J. Obst., 
1914, lxix, 806. Patient aged 58. Primipara, thirteen 
years before. Clinical history. Menopause at 47. No 
bleeding until 57. Then watery discharge, occasionally 
streaked with blood, intermittent in character. Nine 
months later curetted. Scrapings showed malignancy. 
Two weeks later, operation. Macroscopic findings. 
Uterus 3 inches long, 2 inches wide; peritoneal sur- 
face normal. Along inner posterior wall is a small ir- 
regular projection on mucosa, 2 centimeters broad and 
2centimeterslong. Rest of mucosahealthy. Microscopic 
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findings. Scrapings show large cells of epithelioid charac- 
ter, arranged in rows, and in one or two places arranged 
radially to a vessel-lumen. Section of tumor shows typical 
perithelioma; parts of growth necrotic, but greater part 
consists of masses of large cells arranged radially to 
lumina of blood-vessels. The growth is confined to the 
mucosa, in which small atrophied glands are visible. Base 
of growth infiltrates the superficial musculature. Here 
the cells form somewhat irregular columns and masses. 
Vaginal hysterectomy. Recovery. Subsequently de- 
veloped squamous epithelioma of anterior vaginal wall 
near urethra, involving bothsets of inguinal glands. Death. 

Case 14. Reported by F. W. N. Haultain, Tr. Obst. 
Soc., Edinb., 1914, xxxix, 133; also private communica- 
tion. Patient aged 32. Clinical history. Much pain in 
back; slight menorrhagia. Ragged irregular condition of 
cervix, simulating carcinoma. Macroscopic findings. 
Uterus normal. Cervix shows growth involving cervical 
wall. Microscopic findings. Characteristic perithelioma. 
Vaginal hysterectomy. No recurrence. 

Case 15. Reported by F. W. N. Haultain, ibid. 
Macroscopic findings. Uterus seat of tumor involving 
corpus. Microscopic findings. Characteristic perithelio- 
ma. Hysterectomy. Recurrence in three or four months. 

Case 16. Reported by Mrs. F. E. Willey, Proc. Roy. 
Soc. Med., 1913, vii, Obst. and Gynec. Sect., 297. Patient 
aged 45. Single. Clinical history. Yor three years in- 
creasing menorrhagia. For six months recurring abdomi- 
nal pain; noleucorrhoea. Uterus size of 314 months’ preg- 
nancy; not tender. Appendages normal. Cervix healthy 
and nulliparous. Macroscopic findings. Uterus 4 
inches long and 4 inches wide; outer surface normal. 
In posterior wall large solid tumor, 3 inches in diameter, 
projecting into cavity, fluctuating, of consistency of fat; 
white in color; degenerated in spots, resembling coagulated 
serum. Edge of growth not well defined from uterine tis- 
sue. Strands of fibrous tissue from capsule of uterine wall 
extend into tumor. Near the fundus the growth involves 
the uterine muscle. The endometrium is normal. Micro- 
scopic findings. Uterine wall invaded by masses of deeply 
stained tumor-cells; these resemble sarcomatous tissue; 
the cells are spindle-shaped, and are variously ar- 
ranged. At places the entire tissue is composed of close- 
ly packed cells, with little intervening tissue; in other spots 
the cells are arranged in narrow channels, suggesting small 
empty capillaries; and in other places the growth has the 
structure of a perithelioma, being formed of thick-walled 
tubes with central lumina. Subtotal hysterectomy. 


Il, ENDOTHELIOMA 

CasE 1. Reported by J. A. Amann, Jr., Inaugural 
Dissertation, Muenchen, 1892 p. 25. Patient aged 31. 
VI-para. Clinical history. For five years profuse yellow- 
ish white leucorrhoea. For two months pain in abdomen 
and back. No bleeding, save last period of fourteen days. 
Macroscopic findings. ‘Tumor, size of hazelnut, on thick- 
ened posterior lip of cervix, consistence dense; surface gray, 
ragged. Microscopic findings. Tumor springs from deep- 
er layer of cervical mucosa — from the endothelium of the 
lymph-vessels and lymph-channels. It consists of a 
connective-tissue stroma in which are numerous anasto- 
mosing cells, strands and masses, which contain central 
lumina. Removed by thermocautery. Recovery. No 
subsequent report. 

Case 2. Reported by J. McFarland, Med. News, 1894, 
Ixv, p. 632. (Krom practice of Dr. C. P. Noble.) Macro- 
scopic findings. Uterus shows a large, ragged, ulcerating 
fibroid tumor projecting from the upper posterior surface 
into the uterine cavity; circumscribed, with a broad pedicle 
almost continuous with the uterine wall. Microscopic 
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findings. Tumor-substance unstriped muscle-tissue mixed 
with much fibrous connective tissue. Scattered through- 
out are occasional patches of uniform small round cells, 
irregularly arranged, but extending indefinitely into the 
surrounding lymph-channels. Some of the lymph-spaces 
are filled with proliferated cells, varying in size from that of 
a leucocyte to much larger, having two to five nuclei, and 
resembling epithelial cells at places. They contain de- 
generated protoplasm, hyaline in nature. Here and there 
are areas of necrosis. It is an endothelioma arising from 
the lymph-channels. Complete hysterectomy. Recovery. 
Six months later multiple recurrence in chest, breast, loin, 
thigh. Death. 

Case 3. Reported by H. B. Deale, Am. J. Obst., 1895, 
xxxi, 200. Patient aged 45. IlI-para. Clinical history. 
Menopause at 42. For over three weeks profuse watery 
discharge from uterus, blood-tinged for a week, slightly 
offensive. Uterus small, freely movable. Operation, 
September 13,1894. Macroscopic findings. Uterus small. 
Small, circumscribed tumor in right cornu. Microscopic 
jindings. Angiosarcoma of the endotheliomatous type. 
Vaginal hysterectomy. Recovery. 

CAsE 4. Reported by J. G. W. Rademacher, Inaugural 
Dissertation, Wuerzburg, 1895. Patient aged 43. Clin- 
ical history. Woman who died of mammary tumor. 
Macroscopic findings. On posterior lip of cervix a tumor 
the size of a walnut. Microscopic findings. Section shows 
growth springs from the endothelium of the lymph-channels. 

CasE 5. Reported by L. Pick, Arch. f. Gynaek., 1895, 
xlix, 1. Patient aged 52. Macroscopic findings. Uterus 
shows submucous myoma; endometrium thickened below 
tumor. Microscopic findings. Section shows endothelio- 
ma originating in the lymph-capillaries. Hysterectomy. 

CasE 6. Reported by A. Braetz, Arch. f. Gynaek., 
1896, lii, 1. Patient aged 18. Nullipara. Clinical his- 
tory. Periods irregular. Leucorrhoea for six months. 

-apillary tumor projecting from posterior cervical lip, 
2 centimeters long, slightly bleeding, friable. Uterus 
not enlarged. Macroscopic findings. Uterus normal size. 
Microscopic findings. Section of tumor shows scanty con- 
nective-tissue stroma, with characteristic appearance of 
endothelioma — grouping of cells with central lumina. 
Blood-vessel walls normal. Endothelioma lymphaticum. 
Vaginal hysterectomy. Patient died in three or four weeks. 
Cause not given. 

CasE 7. Reported by Grape, Inaugural Dissertation, 
Greifswald, 1897. Patient aged 54. Clinical history. 
Tumor projecting from vagina. Macroscopic findings. 
A metastatic growth from a primary uterine tumor. Mi- 
croscopic findings. Section shows that tumor-cells had in- 
vaded the musculature. Characteristic endotheliomatous 
formation. Vaginal hysterectomy. 

CASE 8. Reported by FE. Hurdon, Bull. Johns Hopkins 
Hosp., 1898, ix, 186. Patient over 50. Clinical history. 
Menopause ten years ago. For eight years severe pain in 
pelvis, radiating to bladder. Slight haemorrhage three 
weeks ago. Tumor on both cervical lips. Macroscopic 
jindings. Uterus not enlarged. Microscopic findings. 
Section sh ows the tumor springs from the endothelium of 
the lymph-spaces. Hysterectomy. Death fourteen days 
later from sepsis. 

CaAsE 9. Reported by P. Kroemer, Arch. f. Gynaek., 
1902, Ixv, 626. Patient aged 48. Clinical history. Had 
preclimacteric bleeding. Hard, friable tumor on posterior 
lip of portio. Operation in 1899. Macroscopic findings. 
Uterus uniformly enlarged. Tumor involves all the poste- 
rior cervix and extends through internal os into substance 
of corpus. The growth lies nearer the mucosa than the 
serosa. Microscopic findings. Mucosa of portio, cervix 
and corpus intact.- Characteristic endotheliomatous ar- 
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rangement of cells in groups in the small lymph-vessels. 
Abdominovaginal total extirpation. Death on sixteenth 
day from peritonitis. 

CasE1o0. Reported by C. Gebhard, Ztschr. f. Geburtsh. 
u. Gynaek., 1902, xlviii, 111. Patient aged 42. Nul- 
lipara. Clinical history. For one year profuse bleeding. 
Tumor in left parametrium. Operation in 1899. Mac- 
roscopic findings. Tumor attached to the cervix. Micro- 
scopic findings. The tumor springs from the endothelium 
of the lymph-vessels —a typical endothelioma of the 
lymph-spaces. Hysterectomy. 


CasE 11. Reported by H. Robb, Am. J. M. Sc., 1899, 
cxvii, 14. Patient aged 62. V-para. Clinical history. 


Puberty at 17. Menopause at 53. Three years 
I 53 

later bloody vaginal discharge. For three weeks grinding 

pains in lower abdomen; pain in left leg; backache; con- 


stipated. Examination. Uterus anterior, enlarged, not 
freely movable. Operation — curettage. Microscopic 
jindings. Scrapings show tumor-cells arranged in masses, 


at times solid, at times with central lumina. Cells oval, 
with large nuclei and nucleoli, and more or less chromatin- 
granules; between these intercellular substances faintly 
granular, and some small lymphoid cells. The tumor-cells 
ramify in the muscular stroma of the uterine wall. Cleft- 
like spaces in the rows of cells are lined with flattened endo- 
thelial cells. The cells fill the lymphatics, some of which 
are blocked, others showing central lumina. Tumor 
springs from the endothelium lining lymphatics in uterine 
wall. Endothelioma lymphangiomatodes. Uterine cu- 
rettage; cervix cauterized. Recovery. Well one year 
later. 

CAsE 12. Reported by A. Pohorecky, Arch f. Gynaek., 
1900, Ix, 252. Patient aged 34. VIII-para; 2 abortions. 
Clinical history. For two years bloody flow; bleeding 
after coitus. Uterus enlarged. Tumor on posterior lip 
of cervix. Macroscopic findings. Uterus enlarged; on 
posterior cervical lip a smout-shaped tumor, size of plum; 
its surface slightly raw; consistence dense. Microscopic 
findings. Tumor-section shows alveolar structure; lymph- 
spaces of the fibrillar stroma enlarged and filled with tumor- 


cells. Endothelioma of the lymph-spaces. Vaginal hys- 
terectomy. Recovery. 
Case 13. Reported by P. Kroemer, ibid. Patient 


aged 36. IV-para. Clinical history. Marked cachexia; 
profuse hemorrhage. Uterus small, parametrium infiltrat- 
ed. Ulcerated tumor on posterior lip of cervix. Opera- 
tionin1go1. Microscopic findings. Vaginal epithelium of 
portio and that of cervix normally atrophic. Small-cell 
infiltration in deeper substance of cervix, beneath the 
epithelium. Characteristic endotheliomatous formation. 
Vaginal total extirpation. 

Case 14. Reported by P. N. Hansen, Virchow’s Arch. 
f. path. Anat., etc., Berl., 1903, clxxi, 18. Patient aged 
52. II-para. Clinical history. Puberty at twenty. 
For two years growth of lower abdomen; frequency of 
urination. Abdomen very large; oedema of legs. Opera- 
tion, February 16, 1902. Macroscopic findings. Large 
tumor of uterus covered with serosa. Anastomosing vessels 
lying in a gelatinous mass. Microscopic findings. Tumor 
shows spots of necrosis. Proliferating endothelial cells 
in the lumina of the capillaries. Capillary endothelioma 
(hemangio-endothelioma) of uterus. Supravaginal hys- 
terectomy. Death in a few hours. 

CasE 15. Reported by O. Silberberg, Arch f. Gynaek., 
1902, Ixvii, 469. Patient aged 64. Married. Clinical 
history. Yor some time profuse leucorrhoea; bloody for 
two days. Curetted and cauterized. Refused operatio, 
Macroscopic findings. Uterus enlarged by tumor involvin g 
its entire substance. Microscopic findings. Scrapings 
dirty-gray color, show characteristic endothelial structure’ 
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with alveolar meshes. 
vessels. 
CASE 16. 


Cellular proliferation in the lymph- 


Reported by Rimann, Inaugural Dissertation, 

Breslau, 1902. Patient aged 48. VI-para. Clinical 
history. For three months profuse menstrual bleeding, 
every three weeks. On posterior lip of portio a tumor of 
the consistency of medulla. Macroscopic findings. Uterus 
enlarged, the tumor invading posterior wall. Microscopic 
Jindings. Section shows masses of small lymph-cells 
from the endothelium mixed with spindle cells of the wall. 
Proliferation of the endothelium of the veins. Abdominal 
total extirpation. 


CAsE 17. Reported by Rimann, ibid. Patient aged 
36. V-para. Clinical history. For three months _ir- 
regular bleeding. On _ portio, small cauliflower-like 


growth, easily bleeding; soft consistence. Microscopic 
jindings. Section shows diffuse alveolar endothelioma 
springing from lymph-vessels. Vaginal total extirpation. 
Recovery. 

CASE 18. Reported by O. von Franqué, Ztschr. f. 
Geburtsh. u. Gynaek., 1902, xlvii, 211. Patient aged 
27. Married; nullipara. Clinical history. Puberty at 
14. Menses irregular for past year. Last menses three 
months ago. Whitish leucorrhoea for six months. No 
pain; no bleeding. Cervical tumor. Excised and base 
cauterized. Ten days later operation. Macroscopic 
jindings. A tumor projected from vulva; resembles pla- 
cental tissue. It involves the portio and extends later- 
ally into parametrium, especially on left side. Uterus 9.5 
centimeters long, 4 wide, and 3 deep. Microscopic findings. 
Section of tumor shows characteristic endothelial tissue. 
Tumor springs from endothelium of the lymph-channels. 


Total vaginal hysterectomy, removal of adnexa. Re- 
covery. 
Case 19. Reported by Papere, Arch. ital. d ginec., 


1903, vi. VII-para. Macroscopic findings. An inoperable 
uterine tumor found in a dead woman. Uterus 7 centi- 
meters long; cervix 13 centimeters long. Cervical mucosa 
healthy. A tumor in cervical tissue. Microscopic find- 
ings. Section of tumor shows an infiltration of connective 
tissue with large round cells, some cylindrical, some flat. 
Muscle-tissue degenerated. Marked proliferation of endo- 
thelium of the lymph-vessels—a true lymphangiosarcoma. 

Case 20. Reported by P. Kirchgessner, Ztschr. f. 
Geburtsh. u. Gynaek., 1903, xlix, 197. Patient aged 
34. IlI-para. Clinical history. For 1% years a yellow, 
bloody discharge. A walnut-sized polyp in upper vagina, 
springing from anterior cervical lip. Uterus not enlarged. 
Macroscopic findings. Uterus normal size. Tumor, size 
of walnut, in middle of anterior cervical lip. Microscopic 
findings. Section of tumor shows typical endothelioma- 
tous formation, the growth springing from the walls of the 
lymph-capillaries—endotheliomalymphaticum. ‘Total va- 
ginal extirpation. Death in four days from septic peri- 
tonitis. 

CAsE 21. Reported by R.C.B. Maunsell, Brit. Gynec. 
J., Lond., 1905, xxi, 177. Patient aged 40. V-para. Clinical 
history. Patient seen October 10, 1903. Progressive 
weakness; swelling of lower abdomen; fetid purulent dis- 
charge from a sinus one inch below umbilicus. Menstrual 
suppression from December 1902. Sinus opened in March, 
1903. In August, 1903, bleeding for five days. Oval, 
firm, non-fluctuating tumor, reaching from pelvis to umbili- 
cus, filling right iliac fossa and extending slightly to left of 
median line; dull percussion-note. Uterine cavity normal 
in size. Tumor adherent to or continuous with right cornu 
of uterus. Macroscopic findings. Cervix, uterine body, 
and left appendage normal. Right half of fundus and right 
cornu continuous with a globular tumor, 38 centimeters in 
vertical circumference, and 33 centimeters in transverse 
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circumference. Right tube springs from right side of 
tumor; is normal in length. Right round ligament springs 
from tumor, 5 centimeters below apparent origin of tube. 
Uterine cavity normal. Tumor enclosed in capsule of 
uterine tissue; lower portion an irregular, firm, myoma- 
like growth; upper portion a cystic cavity lined with a thin 
layer of same growth. Microscopic findings. Section 
of tumor showsa dense connective-tissue stroma containing 
alveoli of varying size, generally small. In these are masses 
of small cells with round nuclei, and a thin layer of proto- 
plasm. The tumor resembles carcinoma, but the cells are 
smaller than cancer-cells. The cells in the alveoli are de- 
rived from the endothelium of the blood-vessels. In 
some places a connection can be traced between the normal 
endothelium of the vessels and the tumor-cells. The endo- 
thelial growth commences from the inner or endothelial 
lining of the blood-vessels. Endothelioma of uterine fun- 
dus. Supravaginal hysterectomy; both adnexa removed. 
Recovery. No recurrence. 

CasE 22. Reported by Cova, Arch ital. di ginec., 1904, 
vii. Patient aged 35. Multipara. Clinical history. 
For six weeks bleeding. On the anterior cervical lip a 
bloody, mushroom-like growth, size of a nut. Microscopic 
findings. Section of tumor shows alevolar spaces filled 
with leucocytes and cubical and polyhedral endothelial 
cells. These cells have also proliferated into the muscu- 
lature of the uterus. Vaginal hysterectomy. Recovery. 
No recurrence. 

CASE 23. Reported by L. Federlin, Beitr. f. Geburtsh. 
u. Gynaek., 1904, viii, 190. Patient aged 52. Married; 
sterile. Clinical history. Menses passing off. Abdom- 
inal tumor reaching above the umbilicus. Macroscopic 
findings. Uterus normal in size; its musculature thick, 
and in its walls three tumor nodes—to the right, left, 
and in the posterior wall. ‘Tumor of left ovary. Mi- 
croscopic findings. Primary endothelioma of the ovary, 
with metastasis in the posterior uterine wall and in the 
right inguinal glands. Section of tumor shows alveolar 
structure with typical endotheliomatous formation. 
Total hysterectomy and removal of adnexa. 

CASE 24. Reported by M. Graefe, Arch. f. Gynaek., 
1904, xi, no. 72. Patient aged 30. I-para. Clinical 
history. Sanguinolent leucorrhcea with clots for some time. 
On portio vaginalis a cauliflower-like cancroid, the size 
ofanapple. Microscopic findings. Section of tumor shows 
parallel and at places radiating masses of cells, with 
large, darkly-staining nuclei, of irregularly oval shape. 
The endothelium of the vessels is intact. Vaginal total 
extirpation. Death eight months later. 

CASE 25. Reported by Marocco. Arch. ital. di ginec., 
1904,V. Microscopic findings. Section shows the tumor 
to be a case of proliferating endothelioma. 

Case 26. Reported by H. Ravenna, Arch. de. méd. 
exper. et d’anat. path., 1905, xvii, 325. Patient aged 44. 
Clinical history. Patient died from an abdominal tumor 
which reached to the umbilicus. Macroscopic findings. 
Tumor firm; of a grayish-white color; lardaceous in ap- 
pearance; of fibrous consistency. Growth has invaded 
omentum, peritoneum, uterus, parametrium, and lymph- 
glands in the prelumbar, mesenteric, and inguinal regions. 
It originated in the ovary. Microscopic findings. Section 
of tumor shows the characteristic endotheliomatous ar- 
rangement. 

CasE 27. Reported by F. R. Zeit. J. Am. M Ass., 
1906, xlvi, 567. (Practice of Dr. Emil Ries.) Patient 
aged 68. IV-para. Clinical history. Patient gave the 
clinical symptoms of uterine carcinoma. Macroscopic 
findings. Uterus normal in size, of a hard, fibroid consist- 
ency; 3 inches long, 1% inches broad. Uterine cavity 
obliterated. Entire cervix and all corpus uteri (except 
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the fundus) composed of a hard, tumor-like mass, of a 
white, scirrhous appearance. Cut surface smooth, white 
appearance with fine, irregular and round mosaic-like 
fields. ‘The mucosa is smooth, atrophic, glistening. M7- 
croscopic findings. Section of the tumor shows a fibrillar 
ground-substance, with solid cellular cords, cut in longi- 
tudinal and transverse sections. Lymph-vessels and lymph- 
spaces lined with proliferating epithelioid cell-masses. 
These cords of cells appear like cellular cylinders of large 
diameter (lymph-vessel endothelioma), or as delicate cell- 
strips of two layers of flat cells branching here and there 
(lymph-space endothelioma). The larger endothelial 
cell-masses have numerous so-called lumina containing mu- 
coid material. Other portions of the tumor look like 
scirrhous carcinoma. It is a lymphangio-endothelioma 
intravasculare of the uterus. Vaginal hysterectomy. 
Death in 1114 months from multiple metastatic tumors. 

Case 28. Reported by E. J. McWeeney and M. J. 
Gibson, J. of Path. & Bacteriol., 1907, xii, 132. Patient 
aged 50. Married; nullipara. Clinical history. Well 
until 48; then irregular uterine hemorrhages. Curetted, 
and a polyp removed. Hemorrhage shortly recurred. 
Uterus size of two months’ pregnancy; very hard; sensi- 
tive. Adnexa normal. Three months later curetted. 
Large succulent masses removed. Macroscopic findings. 
Uterus 4.5 inches long; 1.5 inches wide; wall uniformly 
thickened. Inner surface quite smooth. Embedded in 
wall two circumscribed nodules, size of hazelnuts, one 1 
inch above upper end of cervix, the other 1 inch from 
fundus; both softer than surrounding tissue; lower one 
greenish tint on section. Microscopic findings. Lower 
nodule consists of an intimate admixture of sarcoma with 
cancer; large spindle cells mixed with irregularly-shaped 
cells; giant-cells; some with numerous nuclei. The car- 
cinomatous portion consists of groups of large cells, clear, 
with large vesicular nuclei; cells round, square, and cylin- 
drical. The groups in many places show central lumina, 
either empty or choked with débris of polynuclear leuco- 
cytes. Some of the lumina surrounded with but a single 
layer of cylindrical epithelium. Upper nodule composed 
of groups of large cells with or without lumina; they are 
embedded in a dense fibromuscular stroma. The endo- 
thelial cells lining the lymph-clefts in the uterine wall be- 
tween the nodules are multiplied to produce rows of large 
cells, markedly hyperchromatic. Some proliferation of 
endothelium of the small blood-vessels. Combined sar- 
coma and endothelioma of uterine wall. Hysterectomy. 

Case 29. Reported by M. H. Phillips, J. Obst. & 
Gynaek., Brit. Emp., 1908, xiii, 103. Patient aged 50. 
Married; nullipara; widow fifteen years. Clinical history. 
For nine years increasing menorrhagia; severe hypogas- 
tric cramps; for fourteen months intermenstrual hemor- 
rhage. For several months offensive leucorrhoea. Back- 
ache. Loss of flesh and strength. Profuse purulent 
leucorrhoea, containing necrotic material. Uterus size 
of four months’ pregnancy, but filled with a firm, rounded 
tumor, the size of a golf-ball, undergoing necrosis below. 
Macroscopic findings. Uterus 1234 centimeters long, 744 
wide, and 7 anteroposteriorly; anterior wall greatly thick- 
ened by the new-growth, which almost obliterates upper 
part of uterine cavity. Upper part of tumor gray color, 
with reddish-brown areas of hemorrhage; friable, deeply 
fissured, presenting a necrotic, ragged surface to the uterine 
cavity. Lower portion ovoid in shape; yellowish-white; 
of firm consistence, with a smooth, round surface. Micro- 
scopic findings. Tumor largely composed of irregular 
masses of cells lying between the muscular and fibrous 
bundles. The cells are mainly polyhedral in shape, but there 
are also numerous rounded and spindle-shaped cells. All 
have well-defined nuclei, moderately rich in chromatin, and 
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with nucleoli. The cell-masses are carcinomatous in type. 
They are closely packed in irregular spaces, which some- 
times show a flattened endothelial lining. In these ir- 
regular spaces (lymphatics) there is no intercellular mate- 
rial, and at places there is a distinct proliferation of the 
endothelial lining. At places the cells are arranged in a 
concentric fashion round both large and small blood-vessels. 
The tumor has arisen from an abnormal proliferation of the 
endothelial cells lining the lymph-spaces, many of which, 
are filled with the tumor-cells. There is an associated 
glandular carcinoma of the endometrium. Abdominal 
hysterectomy. Death four weeks later of phlegmasia alba 
dolens and septic thrombosis of left pulmonary artery. 

CasE 30. Reported by F. Curtis and J. Vanverts, 
Echo méd. du Nord, 1913, Xvii, 380. Patient aged 56. 
V-para. Clinical history. Leucorrhoea for a number 
of years. For eighteen months chocolate-colored dis- 
charge from vagina, fetid. Menorrhagia and metror- 


rhagia. Pain in lower abdomen. Hard mass felt above 
pubes and filling Douglas’ cul-de-sac. Macroscopic 
findings. Uterus size of cocoanut, with irregular bossel- 


lated surface, of a reddish-yellow color. Section friable, 
tissue resembling sarcoma; involves entire uterus. Micro- 
scopic findings. Sections show uterine tissue completely 
invaded by tumor-cells, which fill the lymph-spaces; they 
spring from the endothelium lining the lymph-vessels. 
Supravaginal hysterectomy. Death on fifth day 

CASE 31. Reported by G. Sell, Ztschr. f. Krebsforsch., 
1914, Xiv, 26. Patient aged 19. Married; nullipara. 
Clinical history. Puberty at 14; menses irregular; for 
three months every three days heavy bleeding. Uterus of 
normal size; parametrium infiltrated. Macroscopic find- 
ings. Uterus shows a cervical tumor, especially involving 
the anterior lip, but not invading the corpus. Microscopic 
findings. Section shows that the tumor springs from the 
endothelium of the lymph-vessels, and gives the charac- 
teristic endotheliomatous features. There is a round-cell 
infiltration of the parametrium. Total extirpation of 
uterus, with adnexa. Recovery. 


BIBLIOGRAPHY 


1. ACKERMANN. Die Histogenese und Histologie der 
Sarkome. Volkmann’s Samml. klin. Vortr., 1882, 
Nos. 233 and 234, 1971. 


2. ALezAis and Pryron. Un groupe nouveau de 
tumeurs épithéliales: les paragangliomes. Compt. 
rend. Soc. de biol., Par? 1908, Dec. 15, 745. 

3. IpemM. Sur les caractércs cytologiques de la cellule 


chromafiine dans les paragangliomes-surrenaux. 
Ibid, 1910, July 12, 206. 
4. AMANN, J. A., Jk. Ueber Neubildungen ds cervical 


Portion des Uterus. Inaugural Dissertation, 
Muenchen, 18092, p. 25. 
5. Ipem. Ueber Ovarialsarkome. Arch. f. Gynaek., 


1894, xlvi, 484. 

6. Apett, F. Ueber die Endotheliome des Ovariums. 
Hegar’s Beitr. z. Geburtsh. u. Gynaek., 1901, v 
307. 

7. Bacqut, B. J. I. B. 
Bordeaux, 1912, No. 

8. Barsour, A. H. I 
M.&S. J., ee. 
1906, XXX, 1244. 

9. IpeEM. Two cases of uterine fibroid in which de- 
generation in the tumor—perithelioma and necro- 
biosis—caused difficulty in diagnosis. J. Obst. & 
Gynec., Brit. Emp., 1913, xxiv, 61; Tr. Edinb. 
Obst. Soc., 1912, Xxxviii, 202. 


, 
_ tumeurs périthéliales. 


E on ovarii. Scott. 
Dec., ref. Zentralbl. f. Gynaek., 


10. 


587 


Barsour, A. H. F., and Watson, B. P. 
of perithelioma: (1) Of the uterus; 
tube. J. Obst. & Gynec. 
116. 

Bayon, P. G. E. On peritheliomata and endothe- 
liomata and their position in oncology. Brit. 
M. J., 1907, ii, 1400. 

Beckton, H. A note on the formation of certain 
types of endothelioma. Arch. Middlesex Hosp., 
London, 1910, xix, 195. 

BELLATI. Sugli gear 
ico, 1895, sec. chir., ii, 164. 

BENDER, X., and Sanwen, R. Périthéliome de 
Vovaire. Bull, et mém. Soc. anat., Par., 1900, July, 


Two cases 
(2) Of the 
, Brit. Emp., IQII, XX, 


dell’ovaio. Policlin- 


455- 

BotarFi, A. Particolare forma di 
Patologica, Genova, 1912, v, 635. 
Bott, F. Beitraege zur mikroskipischen Anatomie 

der acinoesen Drusen. These de doct., Berl., 1869. 
BoERMANN, R. Zum Wachstum und zur Nomen- 
clatur der Blutgefaessgeschwulste. Arch. f. path. 
Anat. u. Physiol., 1899, clvii, 297. 
IDEM. Endotheliom. Ergebnisse von Lubarsch u. 
Ostertag, 1900, 7th year, p. 870. 
Borst, M. Das Verhalten der 


sarcomatosi. 


Endothelien bei 


der akuten und chronischen entzuendung. Ver- 
handl d. phys.-med. Gesellsch. zu Wuerzb., 1897. 

IpEM. Die — von den Geschwuelsten. Wies- 
baden: 1902, i, 294. 

BraeEtz, A. Ein fall von Endetholiom der Portio 
vaginalis. Arch. f. Gynaek., 18096, lii, 1 

Brouna. Contribution a l'étude des endothéliomes 
de l’ovaire. Rev. de gynéc. et chir., abd., 1900, 
iv, 435. 


BRUCKNER, J. Del’endothéliome de l’ovaire. 
de gynéc. et chir. abd., 1901, v, 450. 

BurckKHarD, G. Ueber cystische Eierstockstu- 
moren outetitinner — Ztschr. f. Geburtsh. u. 
Gynaek., 1899, xl, 

Cart, W. Endotheliale Ovarialtumoren. 
Gynaek., 1909, Ixxxix, 608. 

Caress, A. Some recent reports concerning endo- 
theliomata and_ peritheliomata. Practitioner, 
Lond., 1906, Ixxvi, 228. 

Courtautp. The phylogenetic origin of endothelial 
cells. Arch. Middlesex Hosp., London, 1906, ix. 
Cova. Endothelioma del collo dell’utero. Boll. 

d. Soc. Ass. ost. et ginec., 1902, December. 

Idem. Gli endoteliomi dell’utero. Arch. ital. di 
ginec., Napoli, 1904, 7th year. 

Curtis, F., and VANverts, J. Endothéliome (d’- 
origine lymphatique) de l’uterus, ayant entrainé 
la bascule compléte de l’organs. che méd. du 
Nord, Lille, 1913, xvii, 380. 

DeaLe, H. B. Sarcoma _fundi 
Obst., N. Y., 1895, xxxi, 200. 

Doran, A. H. G., and Lockyer, C. Two cases of 
uterine fibroids, showing peritheliomatous changes. 
Proc. Roy. Soc. Med., 1908, ii, Obst. and Gyn. Sect., 
p. 25; J. Obst. & Gynec., Brit. Emp., 1908, xiv, 
320; Brit. M. J., 1908, ii, 1543. 

Dortanp, W. A. N.  Perithelial sarcoma of 
uterus. J. Am. M. Ass., 1908, li, 1227. 

DriessEN, L. F. Untersuchungen ueber glykogen- 
reiche Endotheliome. Beitr. z. path. Anat. u. 
allg. Path., 1893, xiii, 65. 

Eserta, C. J. Ueber die Blut- und Lymphgefaesse 
des Gehirns und Rueckenmarks. Arch. f. path. 
Anat. u. Physiol., 1870, xlix, 481. 

EsBNER, VON. Untersuchungen ueber den Bau der 
Samenkanaelchen. Leipzig: 1871. 


Rev. 


Arch. f 


uteri. Am. J. 


the 








40. 


41. 


43. 
44. 


45- 


46. 


60. 


61. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Eckarpt, T. Ueber endotheliale Eierstockstu- 
moren. Ztschr. f. Geburtsh. u. Gynaek., 1889, 
Xvi, 344. 

EwinG, J. An intra-uterine perithelioma. 
N. Y. Path. Soc., 1908, viii, 85. 

Eymer, H. Beitrag zur Lehre von den Lymphangi- 
endotheliomen des Eierstockes. Arch. f. Gynaek., 
1909, Ixxxviii, 189. 

FEDERLIN, L. Ein Fall von Endothelioma ovarii 
(Haemangioendotheliom) mit Metastasen in 
Lymphdruesen und Uterus. Beitr. f. Geburtsh. 
u. Gynaek., 1904, viii, 190. 

FEeRRONI, FE. Sul miofibroendothelioma dell’utero. 
Ann. di ost., 1901, xxiii, 115, 250, 382, 500, 633. 
Fick, J. Ueber die Unbrauchbarkeit der Arbeits- 
hypothese Endotheliom. Dermat. Wchnschr., 

Leipzig and Hamburg, 1912, liv, 488. 

FLAISCHLEN. Zur Pathologie des Ovariums. 
f. Geburtsh. u. Gynaek., vii, 434. 

FRAENKEL, VON. Endothelioma ovarii. Monatschr. 
f. Geburtsh. u. Gynaek., 1898, vii, 253. 

FRANQUE, O. von. Carcino-sarko-endothelioma tu- 
be. Ztsch. f. Geburtsh. u. Gynaek., 1902, xlvii, 


Proc. 


Ztsch. 


ort. 
Fratrin. Beitrag zur histologischen Kenntniss 
der Endotheliome der Blutgefasse. Arch. f. 
d. Sc. méd., 1902, Zentralbl. f. Allg. Path. 1902, 
xiii. 


Das Oberflaechenpapillom des Fier- 
Ztsch. f. Geburtsh. u. Gynaek., 1890, 


ROMMEL, R. 
stocks, etc. 


44. 
Fuern, H. 

ung perithelialen Natur. 

Gynaek., 1902, p. 82. 

FULLERTON, W.B. Uterinesarcoma. Surg., Gynec. 
& Obst., 1914, xix, 771. 

GatuinA, J. Ein Fall multiplen Endotheliom. 
Virchow’s Arch. f. path. Anat., etc., Berl., 1903, 
clxxii, 290. 

GepHarpb, C. Eine Mischgeschwulst der Uterus 
(Endotheliom mit Fett- und Knorpelgewebe). 
Ztsch. f. Geburtsh. u. Gynaek., 1902, xlviii, 111. 

Geist, S. H. A contribution to the histogenesis of 
sarcomatous change in uterine fibromyomata. 
Am. J. Obst., 1913, Ixviii, 1053. 

GLocKNER, A. Ueber das Vorkommen von ein — und 
mehrkernigen Riesenzellen und Riesenzellen mit 
Riesenkernen in Endothelialen Geschwuelsten. 
Zeigler’s Beitr. z. path. Anat. u. z. allg. Path., 
Jena, 1899, xxvi, 73. 

Gopart. Endothéliome des deux ovaires, etc. 
Mouvement hyg. Bruxelles, 1903, p. 169. 


Ueber eine angeborene Geschwulstbild- 
Beitr. z. Geburtsh. u. 


Goéru, L. Bedrohliche innere Blutung aus einem 
Perithelioma ovarii. Ztschr. f. Geburtsh.  u. 
Gynaek., 1908, xii, 26. 


GRAEFE, M. Zwei Faelle von Endobeziehungs- 
weise Perithelioma ovarii und ein Fall von Endo- 
thelioma der — vaginalis. Arch. f. Gynaek., 
1904, xi, No. 7 

GRAPE. Kin Fall von Endosarkom des Uterus. 
Inaugural Dissertation, Greifswald, 1897. 

Gurrroy. Endothelioma ovarii. Inaugural Dis- 
sertation, Freiberg, 1897. 

Haacke. Ueber Geschwulstbildungen endothelialen 


Ursprungs in einem Ovarial Kystom. Inaugural 
Dissertation, Halle, 1901. 
HANSEMANN, D. von. Ueber’ Endotheliome. 


Deutsche med. Wchnschr., 1896, xxii, 52. 
Idem. Die mikroskopische Diagnose der boesartigen 
Geschwuelste. Berlin: 1902, 2d ed.. p. 60. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 
75. 


2. 


73+ 


88. 


89. 


. Jones, Mary Drxon. 


HANSEN, P. N. Haemangiendothelioma intravas- 
culare uteri. Virchow’s Arch. f. path. Anat., 
etc., Berl., 1903, clxxi, 18. 

Hautrain, F.W.N. Endothelioma of the cervix of 
theuterus. Tr. Obst. Soc. Edinb., 1914, xxxix, 
133+ 

HEINLETH, VON. Beitrag zur Histologie der Perithe- 
lioma der Glandule carotidez. oo f. allg. 
Path. u. Path. Anat., 1900, xi, 

Hernricius, G. Ein Fall von + lym- 
phaticum’ ovarii. Arch. f. Gynaek., 1904, lxxiii, 


323. 
HENLE, J. 
der Menschen, 
wick: 1864. 
Herz, M. Zur Kenntniss des Endothelioma ovarii. 
Monatschr. f. Geburtsh. u. Gynaek., 1899, ix, 458. 
HILDEBRAND.. Ueber Resektion der Penis wegen 


Handbuch der systematischen Anatomie 
t. H. Eingeweidelehre. Bruns- 


eines Endothelioma intravasculare. Deutsche 
Ztsch. f. Chir., 1898, xlviii, 209. 
HInsBerG, V. Beitraege zur Entwickelungsge- 


schichte und Natur der Mundspeicheldruesenge- 
schwuelste. Deutsche Ztschr.f. Chir. 1899, li, 281. 

His, W. Arch. f. mikr. Anat., 1865, i. 

Idem. Ztschr. f. wissensch. Zool., xv, 127. 

Idem. Die anatomische Nomenklatur, 1895. 

Huizinca. Endothelioma portionis vaginalis uteri 
intravasculare. Nederl. Tijdschr. v. Geneesk., 
1902, xiii. 

Hume, W. E. Endotheliomata. Univ. Durham 
Coll. M. Gaz., Newcastle, 1904, v, 85. 

Hurpon, E. Endolioma of the cervix 
Bull. Johns Hopkins Hosp., 1898, ix, 186. 

A hitherto undescribed dis- 
ease of theovary; endothelioma changing to angio- 
ma and hematoma. N. Y. M. J., 1889,1, 337. 

KarsNer, H. T. A case of primary endotheiioma 
of theomentum. J. Am. M. Ass., 1911, lvi, 1871. 

KERMANNER, F. Lymphangiom der Tube. Arch. 
{. Gynaek., 1907, Ixxxiii, 411. 

KIRCHGESSNER, P. Ueber Endothelioma cervicis 
uteri. Ztschr. f. Geburtsh. u. Gynaek., 1903, 
xlix, 197. 

KircuNer,A. Boesartiges Endotheliom. Deutsche 
mil.-aerztl. Ztschr., Berl., 1905, xxxiv, 16. 

Kein. Epithel, Endothel und Carcinom. Fest- 
schr. z. Feier der soth jaehrigen Jubilaums der 
Gesellschaft f. Geburtsh. u. Gynaek., 1894. 

Ko.irker, R. von. Handbuch der Gewebelehre der 
Menschen, 1857, p. 49 


uteri. 


Korscuau. Ueber Endothelioma ovarii. Zentralbl. 
f. Gynaek., 1896, xx, 1118. 

KowaczEK, J. Ueber das Angiosarcom. Deutsche 
Ztschr. f. Chir., 1878, ix, 1, 165. 

KretTscHMAR. Endothelioma_ ovarii cysticum. 


Verhandl. d. IX, Gynaek., Cong., 1901. 

KroeMer, P. Klinische und anatomische Untersu- 
chungen ueber den Gebaermutterkrebs. Arch. 
f. Gynaek., 1902, Ixv, 626. 

KromPECHER, E. Der druesenartige Oberflaechen- 
krebs — Carcinoma Epithelial eadenoiedes. Zieg- 
ler’s Beitrage z. path. Anat., u. z. allg. Path., Jena, 
XXViii, I. 

Idem. Ueber die Geschwuelste, insbesondere die 
[ndotheliome des MHodens. Virchow’s Arch. 
f. path. Anat., etc., Berl., 1898, cli. 

Idem. Ueber Vinbindungen, Uebergaenge und 
Umwandlungen zwischen Epithel, Endothel und 
Bindegewebe bei Embryonen. Beitr. z. path. 
Anat. u. allg. Path., 1904, xxxvii, 28. 








go. 


106. 
107. 


108. 


109. 


IIo. 


114. 


125. 


116. 


DORLAND: PERITHELIOMA AND ENDOTHELIOMA OF THE UTERUS 


Fibrosarcoma  ovarii 
Arch. f. Gynaek., 


KRUKENBERG. Ueber das 
mucocellulare Carcinomatodes. 
1896, 1, 287. 

Idem. Beitrag zur Kenntniss des Perithelioma ovarii. 
Ztschr. f. Geburtsh. u. Gynaek., 1899, xli, 473. 

Kuso, T. Ueber -das Lymphangiendothelioma 
ovarii. Arch. f. Gynaek., 1909, Ixxxvii, 664. 

Kworostansky, P. Endotheliom des Ovariums 
und der Tube. Arch. f. Gynaek., 1908, Ixxxv, 355. 

LANGE, von, M. Ein fall von Endothelioma ovarii. 
Zentralbl. f. Gynaek., 1903, xxvii, 65. 

LANGER, A. Ueber einen Fall von Sarcoma ovarii. 
Arch. f. Gynaek., 1895, xlix, 508. 

Lazarus-Bartow, W.S. The histological diagno- 
sis of the endotheliomata. Arch. Middlesex 
Hosp., Lond., 1906, vii, 79; Glasgow M. J., 1907, 
Ixvii, 265. 

Idem. The relations of endothelioma to other 
forms of new-growths. Proc. Roy., Soc. Med., 
London, 1907, Path. Sect., p. 167. 

LeitH, R. F.C. The pathology of tumors of the 
corpus uteri. J. Obst. & Gynec., Brit. Emp., 
1911, xix, 447; Birmingham Med. Rev., 1910, xix, 
181, 253. 

LEOPOLD, G. 
nicht schwangeren, Uterus. 
1873, Vi, I. 

Idem. Die soliden Eierstocksgeschwuelste. 
f. Gynaek, 1873, vi, 189. 

Idem. Ueber Sarcoma uteri. 
1873, vi, 493. 

Leypic, F. Lehrbuch der Histologie der Menschen 
und der Thiere. Frankfort am Main: 1857, p. 495. 

LicABuE, P. Beitrag zum Studium der Eierstocks- 
endotheliome. Arch. f. Gynaek., 1910, lxi, 160. 

LIMACHER. Ueber Blutgefaessen endotheliome der 
Struma. Virchow’s Arch., f. path. Anat., etc., 
Berl., 1898, cli. 

Linck, A. Ein Fall von Endothelioma lymphaticum 
kystomatosum beiden ovarien. Inaugural Dis- 
sertation, Koenigsberg, 1900. 

LIncoLN, W. Endothelioma of the ovary. 
land M. J., 1903, ii, 209. 

Lusarscu, O. Endotheliom. 
u. Ostertag, ii, 1895, p. 592. 

Lupporr, A. Endothelioma of the body of the 
uterus. J. akush. i jensk. boliez., St. Petersb., 
1907, XXi, 1290. 

MACNAUGHTON-JONES. 
J., May, 1906, xxii, 36. 

McFartanp, J. A large round-cell sarcoma of the 
uterus. Med. News, 1894, lxv, 632. 

M’WEENEY, E. J., and Gipson, M. J. 
endothelioma in the same uterus. J. 
Bacteriol., Cambridge, 1907, xii, 132. 

Mattory, F. B. The histological classification of 


Die Lymphgefaesse des normalen, 
Arch. f. Gynaek., 


Arch. 
Arch. f. Gynaek., 


Cleve- 


Ergebn. v. Lubarsch 


Discussion. Brit. Gynec. 


Sarcoma and 
Path. & 


tumors. Boston. M. &. S. J., 1900, clxi, 137. 
MaArcHAND. Beitrag zur Kenntniss der Ovarial- 
tumoren. Abhandl. der Naturf. Gesellsch., 1879, 


xiv; Habititationsschrift, Halle: 1879. 

Marocco. Contributo allo studio dell’endotelioma 
della cervice uterina ed al conteguo dell’endotelio 
dei vasi inaltre forme uterine. Arch. ital. di 
ginec., 1904, v. 

MaunseELL, R. C. B. Endothelioma of the uterus. 
Brit. Gynec. J., Lond, 1905, xxi, 177; Med. Press 
& Circ., Lond., 1905, Ixxx, 83. 

Maurer. Ueber einem eigentuemlichen Fall von 
Angiosarkom. Inaugural Dissertation, Halle, 
1883. 


117. 


118. 


136. 


137: 


138. 


139. 


140. 


141. 


589 


MENETRIER. Discussion sur le périthélioma. Bull. 
de l’Ass. frang., pur l’étude du cancer, 1911, 
January 16, 36. 

MENGE. Ueber Zwei Faelle von Myosarcoma uteri 
lymphangiectaticum. Zentralbl. f. Gynaek., 1895, 
xix, 453. 

Meyer, R. Ueber Druesen, Zysten und Adenome 
im Myometrium bei Erwachsenen. Ztschr. f. 
Geburtsh. u. Gynaek., 1900, xliii, 130-168. 

Idem. Das Endotheliom des Uterus. Veit’s Handb. 
d. Gynaek., 1908, iii. 

MrrRABEAU, S._Perithelioma ovarii cysticum. Mo- 
natschr. f. Geburtsh. u. Gynaek., 1899, x, 462. 

MOENCKEBERG, J.G. Endotheliom. Ergebn.  v. 
Lubarsch. u. Ostertag., 1904, x, 730. 

MUELLER, V. Ueber Carcinom und Endotheliom 
des Eierstocks. Arch. f. Gynaek., 1892, xlii, 387. 

Napat, M. P. Encore de périthéliome; tumeurs 
périthéliales ou aspects périthéliaux? Bull. ass. 
frang., étude du cancer, 1911, March 20, 156. 

NEwMANN, S. Dermoidcyste eines Eierstockes mit 
mal Degeneration, etc. Arch. f. Gynaek., 1899, 
Iviii, 185. 

Parazzo, G. Contributo alla conoscenza del peri- 
telioma. Clin chir., Milano, 1909, xvii, 781. 

Pattaur, R. Ueber Geschwuelste der Glandula 
carotica. Beitr. z. path. Anat. u. allg. Path., 
1892, xi, 260. 

Papaioannou, T. L. Zur Kenntniss der Endotheli- 
alen und metastatischen Ovarialtumoren. Monat- 
schr. f. Geburtsh. u. Gynaek., 1904, xx, 802. 

PaPeRE. Sull’endotelioma dell’utero. Note anato- 
mo-patologit. Arch. ital. di ginec., Napoli, 1903. 

Idem. Ancora sull’endotelioma dell’utero. Clin. 
mod., Firenze, 1903, No. 50. 

Pertues, G. Ueber verkalkte Endothelioma im 
Unterhautbindegewebe. Beitr. z. klin. Chir., 
1894, Xii. 

PFANNENSTIEL, H. J. Das _ traubige Sarkom der 
Cervix uteri. Virchow’s Arch. f. path. Anat., 
etc., Berl., 1892, cxxvii, 305. 

Pures, M.H. A case of endothelioma of the 
uterus arising ina fibromyoma and associated with 
glandular carcinoma of the endometrium. J. 
Obst. & Gynec., Brit. Emp., 1908, xiii, 103. 

Pick, L. Die von dem Endothelien ausgehenden 
Geschwueltze des Eierstocks. Berl. klin. Wchnschr. 
1894, Nos. 45 and 46, p. 1017. 

Idem. Zur. Lehre vom Myoma sarcomatosum und 
ueber sogenannte Endotheliome der Gebaermutter. 
Arch. f. Gynaek., 1895, xlix, 1. 

PIERRE-NADAL. Encore le périthéliome. ‘Tumerus 
périthéliales ou aspect périthéliaux. Bull. assoc. 
franc. étude du cancer, Paris, 1911, iv, p. 156. 

Ponorecky, A. Die endothelgeschwuelste der 


Uterus. Arch. f. Gynaek., 1900, Ix, 252. 

Potano, O. Ueber Pseudoendotheliome des Fier- 
stocks. Ztschr. f. Geburtsh. u. Gynaek., 1904, 
n,. 2 


Potiak, E. Zur Kenntniss des Perithelioma ovarii. 
Monatschr., f. Geburtsh. u. Gynaek., 1898, vii, 
179. 


PomorskI, J. Endothelioma ovarii. Ztschr. f. 
Geburtsh. u. Gynaek., 1890, xviii, 92. 
Procopio. Contributo anatomo-patologico e 


clinico allo studio degli endotheliomi dell’ovaio. 
Arch. di ost. e. ginec., 1908, June. 

RApDEMACHER, J. G. W. Ein Fall von Endothelioma 
cervicis uteri. Inaugural Dissertation, Wuerzburg, 
1895. 








59° 


143. 


144. 


146. 


157- 


158. 


159. 


160. 


161. 


162. 


163. 


164. 


165. 


166. 


167. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


RascuHkeEs, H. Beitrag zur Kasuistik der pri- 
maeren Vaginaltumoren. Zentralbl. f. allg. Path. 
u. path. Anat., 1903, xiv, 657. 

RAvENNA, H. Observationes anatemo-patholog- 
iques et critiques sur les tumeurs endothéliales. 
Arch. de med. exper. et d’anat. path., Par., 1905, 
XVii, 325. 

Idem. Alcuneconsiderazioni sui tumori endoteliale. 
Path. riv. quindicin., Genova, 1908, i, 264. 

Rectus, P., and Cuevassu, M. Les tumeurs du 
corpuscule retro-carotidien. Rev. de chir., 1903, 
Aug. and Sept., 149, 338. 

Renaut, J. Traité d’histologie pratique, 
1893, P. 799. 


Paris, 


Rippert, H. Lehrbuch der pathologischen His- 
tologie, 1901. 

Idem. Das endotheliom. Lehrbuch der  allg. 
Path., Leipzig, 1901, p. 593. 

Idem. Geschwulstlehre, Bonn, 1904, p. 589. 

RIMANN. Die Endotheliome des Uterovaginal- 


schlauches Erwachsener. Inaugural Dissertation, 
Breslau, 1902, No. 2. 

Ross, H. A case of endothelioma lymphangioma- 
todes of the cervix uteri. Am. J. M. Sc., 1890, 
cxvii, 14. 

RosenBacu, F. Zur Kasuistik der Endotheliome. 
Charité-Ann., Berl., 1906, xxx, 496. 

RostinskI, B. von. Zur Lehre von den endothelialen 
ovarial geschwuelsten, Ztschr. f. Geburtsh. u. 
Gynaek., 1896, xxxv, 215. 

Rostuorn,A.von. Zur Kenntnissdes Endothelioma 
ovarii. Arch. f. Gynaek., 1891, xli, 328. 

Roussy, G., and AMEUILLE, P. A_ propos du 
périthéliome. Aspect périthéliaux dans les tu- 
meurs épithéliales. Bull. soc. frang. étude du 
cancer, Par., Atti d. Cong. internaz, d. patol., 
1911, Torino, 1912, i, 20. 

Idem. A propos du périthéliome; revue critique 
des faits publiés. Bull. assoc. frang. étude du can- 
cer, 1911, March 20, p. 143. 

Idem. Le périthéliome. La Semaine méd., ro1r, 
xxvi, 385. 

SCHARLIEB, Mary. Case of perithelioma of the 
uterus. Med. Press & Circ., Lond., 1906, Ixxxi, 
335; Brit. Gynec. J., Lond., xxii, 36. 

SCHENK, F., and Sitzenrrey, A. Gleichzeitiges 
Karzinom des Magens, der Ovarien und des Uterus 
mit besonderer Beruecksichtigung, ihrer opera- 
tiven Behandlung und _ der _histologischen 
Befunde. Ztschr. f. Geburtsh. u. Gynaek., 1907, 
Ix, 392. 

SCHLAGENHAUFER, F. Ueber das metastatische 
Ovarialcarcinom nach Krebs des Magens, etc. 
Monatschr. f. Geburtsh. u. Gynaek., xv, 485. 

SCHMIDLECHNER, C. Perithelioma labii maioris. 
Arch. f. Gynaek., 1905, Ixxiv, 195. 

SCHUERMANN, FE. Ein Fall von Endothelioma ova- 
ricum lymphaticum cysticum. Ztschr. f. Geburtsh, 
u. Gynaek., 1903, No. 50, 233. 

SCHWERTASSEK, I, Sarcomatoese Degeneration ei- 
ner mit einem Teratom combinirten Ovariencyste. 
Arch. f. Gynaek., 1894, xlvii, 568. 


Sett,G. Ein Fall von endotheliom des Uterus 
(Lymphangioendotheliom). Ztschr. f. Krebs- 


forsch., Berlin, 1914, xiv, 26, 38. 

SERTOLI, KE. Ueber die struktur des Steissdruese 
der Menschen. Arch. f. path. Anat. u. Physiol., 
1868, xlii, 370. 

SHaAw, W. FLEetcHER. Perithelioma of the uterus. 
J. Obst. & Gynec., Brit. Emp., 1913, xxiv, 221. 


168. 
169. 


170. 


E7i. 


176. 


177. 


178. 


181. 


183. 
184. 
185. 


186. 
187. 
188. 


189. 


190. 
IgI. 
192. 


193. 


. TUSINI. 


SILBERBERG, O. Ein Fall von Endothelioma uteri. 
Casuistische Mittheilung. Arch. f. Gynaek., 
1902, lxvii, 67, 469. 

Smitu, G. F.D. Some notes on a case of perithe- 
lioma of the endometrium. J. Obst. & Gynec., 
Brit. Emp., 1908, xiv, 331; Tr. Obst. Soc., Lond., 
1907, xlix, 97. 

SouBEyRAN, P. Endothéliome de l’ovaire. Bull. 
et mém. Soc. anat., Par., 1902, No. 7. p. 630. 

SPERBER, A. Zur Kasuistik der sogenannten Uterus 
endotheliome nebst kritischen Bemerkungen ueber 
die anatomische Diagnose derselben. Disserta- 
tion, Leipzig, 1903. 

SsopoLew, L.W. Zur Lehre den endothelialen 
Neubildungen. Virchow’s Arch. f. path. Anat., 
etc., Berl., 1900, clxi, 56. 

STAUDER, A. Ueber Sarkome des  Ovariums. 
Ztschr. f. Geburtsh. u. Gynaek., 1902, xlvii, 257- 

Sterreck, P. Zur Entstehung der epithelialen 
Eierstocksgeschwuelste. Ztschr. f. Geburtsh. u. 
Gynaek., 1890, xix, 236. 

STEINHAUS, J. Perithelioma (angiosarcoma _peri- 
theliale) ovarii. Zentralbl. f. allg. Path. u. path. 
Anat., 1900, xi, 817. 

Storz, A. K. Ein Beitrag zur Lehre vom Endo- 
theliom des Uterus. Gynaek. Rundschau., 1910, 
iv, 813. 

SVOBODA. 
vaginalis. 

SZERSZYNSKI, B. 
dothelioma). 
1913, Vill, 209. 

TANAKA, M. Ueber die klinische Diagnose von 
Endotheliomen und ihre eigentuemliche metasta- 
senbildung. Deutsche Ztschr. f.Chir., 1899, li, 200. 

TimoreEyeEFFr, A. Endothelioma of the uterus com- 
bined with fibromyoma (adenomyoma). J. akush. 
i jensk. boliez., St. Petersb., 1911, xxvi, 954. 

Trovati, G. Contributo allo studio dell’endotelio- 
ma ovaio. Ann. di ost. e. ginec., 1898, xx, 201. 

Sopra alcune varieta di endoteliomi. 
Pisa, 1898. 

Tweepy, E. H. Report of the Rotunda Hospital, 
Dublin, for the year ending Oct. 31, 1906. Tr. 
Roy. Acad. Med., Ireland, 1907, xxv, 317. 

Urrrepuzi. Un caso di perithelioma dell’ovaio 
(Hamangiosarcoma peritheliale ovarii). Gine- 
cologia, xii, 223; Frommel’s Jahresb., 1905,p. 452. 

Vetits, D. von. Endothelioma cysticum myxoma- 
todes ovarii. Ztschr. f. Geburts. u. Gynaek, 1890, 
Xviii, 106. 

VIGNARD, P., and Mouriquarp, P. Du périthéli- 
ome. Rev. de Chir., 1905, xxxii, 467. 

Vircuow, R. Die Krankhaftigen Geschwuelste. 
1862, iii, p. 201. 

Voct, F. Ein Eall von Endothelioma lymphaticum. 
Dissertation, Muenchen, 1895. 

Voict, M. Zur Kenntniss des Endothelioma ovarii. 
Arch. f. Gynaek., 1894, xlvii, 560; ibid, 1895, 
xlix, 43. 

VoLKMANN, R. Ueber endothelialen Geschwuelste. 
Deutsche Ztschr. f. Chir., 1895, xli, 1. 

Idem. Ueber die Bezeichnung  Endotheliom. 
Deutsche med. Wchnschr., 1896, xxii, 223. 

Watpever. Die epithelialen Eierstocksgeschwuelste, 
etc. Arch. f. Gynaek., 1870, i, 252. 

Warson, B. P. Perithelioma of the uterus. 
J. Obst., 1914, lxix, 806. 

WIEDERSHEIM. Ueber einen Fall von Endothelioma 
ovarii. Inaugural Dissertation, Freiberg, 1900. 


Ein Fall von Endotheliom der Portio 
Leipzig: 1903. 

Zkazuistyki ser6dblonickéw (en- 

Przegl. chir. i. ginek., Warszawa, 


Am. 








LOWER: 


195. WiILLEy, Mrs. F. E. Endothelioma of the uterus. 
Proc. Roy. Soc. Med., Lond., 1913, vii, Obst. & 
Gynec. Sect., p. 297. 

196. Witms. Die Mischgeschwuelste. Ergebn.  v. 
Lubarsch u. Ostertag, 1900-1901, 870. 

197. ZANGEMEISTER, W. Ueber Sarkome der Ovariums. 
Inaugurai Dissertation, Heidelberg, 1896, Beitr. 
z. klin Chir., xvi, No. 2. 


HAMANGIOMA 


CAVERNOSUM 501 


Zeit, F. R. Morphologic and histogenetic charac- 
teristics of endothelial tumors. J. Am. M. Ass., 
1906, xlvi, p. 567. 

199. ZEMBRZUSKI, L. Perithelioma. 

1913, Xxv, 8. 

200. ZEITZSCHMANN. 

theliome angiosarcome bei Thieren. 

Thier. med., 1904, viii, 417. 


198. 


Now. lek., Poznan, 


Beitrag zur Kenntniss der) Peri- 
Ztschr. f. 





HAMANGIOMA CAVERNOSUM 
REPORT OF A CASE 
By WILLIAM E. LOWER, M.D., F.A.C.S., CLEVELAND, Onto 


CLASSIFICATION AND ETIOLOGY 

F one may judge from the literature pub- 

lished under the general head of heman- 

gioma, there is considerable confusion 

concerning the real nature of this con- 
dition. In the reported cases, for example, 
there are several instances in which tumors 
classified as hemangiomata, apparently were 
really either angiomata or nevi. Nicholls 
classifies as haemangiomata those tumors 
“consisting of arteries, capillaries, and veins, 
which are supported and held together by 
connective tissue or by tissues homologous 
with it, such as adipose and mucoid tissue.”’ 
In his differentiation of all hamangiomata 
into three groups, simple, arteriole and caver- 
nosum, he includes in the latter class those 
in which there are large vascular spaces or 
sinuses lined with endothelium. With its 
reticular blood spaces, the hamangioma 
cavernosum is similar in structure to the 
corpus cavernosum of the penis. The irregu- 
lar spaces are filled with blood, they com- 
municate with each other, and they are sur- 





Fig. 1. 
months old showing size and location of the tumor. 


Case of hemangioma cavernosum in baby four 


rounded with a retiform fibrous tissue, which 
also contains elastic fibers, the network vary- 
ing in thickness in different parts of the tumor. 
The mass is fed by a single artery and dis- 
charges its blood into the dilated veins. 

A hemangioma cavernosum is evidently 
the result of some anomaly in development, 
the exact nature of which is unknown. 
Nicholls finds this growth in situations corre- 
sponding to the embryonic lines of fusion, 
such as the facial or branchial clefts. Kirmis- 


son defines the usual positions of haman- 
gioma cavernosum as the anterior and lateral 
parts of the neck where it often extends along 
the whole of the neck from jaw to clavicle, 





Fig. 2. Case of hemangioma cavernosum showing 
roentgenogram of cyst. 
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Fig. 3. Case of hemangioma cavernosum, showing 
result after excision; also the line of incision. 


or it may be limited to one part, as to the 
submaxillary or the supraclavicular fossa. 
It may extend from the very front to the back 
of the neck, or from the base of the skull to 
the clavicle. In fact, cases are recorded in 
which the tumor has passed under the clavicle 
and has extended into the axilla, and others 
in which it has invaded the mediastinum after 
passing behind the sternum. Whatever its 
situation, this growth has a tendency to ad- 
here closely to the sheath of the great vessels, 
especially to the jugular vein. 

In Lexer-Bevan it is stated that haman- 
gioma cavernosum is partly expansive and 
partly infiltrating in character; it may be 
slow and continuous in growth or it may 
increase rapidly after a stationary period. 
Not infrequently an encapsulated haman- 
gioma is found which has ceased to grow. In 
most cases, however, the mass gradually in- 
filtrates the neighboring tissues, including 
both the cellular spaces and the muscles 
themselves. After thrombosis and cicatricial 
contraction of parts of the tumor, the involu- 
tion may be complete. 


DIAGNOSIS 
The peculiar color and form of this variety 
of hemangioma practically assures the diag- 
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nosis. Another distinguishing characteristic 
is the fact that the cyst may be decreased by 
pressure, immediately assuming its original 
size and form when the pressure is removed. 
The tumor is bluish in color, and increases 
in size when the patient coughs or cries. It 
is encapsulated and palpable, and since it is 
fed by a large artery, it pulsates. Morris 
thinks all cavernous hemangiomata are pre- 
sent at birth, though they often are not 
noticed immediately. 


TREATMENT 

The usual treatment of a hemangioma 
cavernosum is its complete extirpation, al- 
though Carl Beck has, devised an ingenious 
method by which the masses of vessels are 
gradually transformed into connective tissue 
by a subcutaneous spiral ligature. “In this 
manner the circulation is shut off within 
the tumor. . . . This procedure is repeated 
until the tumor has been diminished to the 
smallest possible nodule of connective tissue, 
and the healthy skin enlarged to the utmost. 
Then the hard connective masses are 
excised and the borders united in fine linear 
union. ... It is necessary to ligate the 
largest afferent vessels.” 


CLINICAL HISTORY OF CASE 
The appearance and treatment of a typical 
case of hemangioma cavernosum is well 
illustrated by the following history of a case 
of my own: 


The patient, a baby of four months, was referred 
to me by Dr. Schmoldt, and on January 2, 1916, was 
sent to Lakeside Hospital. The father was living 
and well at 56, the patient being the only child of a 
second marriage. The mother had a history of 
“kidney trouble” and pain in the back, but no 
dyspnoea or swelling of the feet. The family his- 
tory was negative for malignancy or heart disease. 

The patient, a full-term baby, was bottle fed, and 
had never been sick. Soon after birth the mother 
noticed a small lump about the size of a walnut just 
above the clavicle on the right side of the neck. 
This mass was quite soft and was the color of the 
surrounding tissue. Palpation was not painful. 
The tumor gradually increased in size until the child 
was three months of age, when it began to assume 
a bluish tinge. Whenever the baby cried, the mass 
appeared to increase in size, but there was no accom- 
panying pain. At the time the case first came under 
my observation, the mass had reached the size of a 

















LOWER: 


Case of hemangioma cavernosum, showing 
size and shape of mass after excision. 


Fig. 4. 


large lemon and occupied an area on the right side 
of the neck, extending from beneath the scapula and 
clavicle almost up to the ear (Fig. 1). It was bluish 
in color, and increased in size when the baby cried 
or was held up by its feet. On palpation it was 
found to be soft, cystic, and seemed multilocular in 
character. Light did not penetrate the mass. On 
continued gentle pressure it decreased slightly in 
size and some pain was caused. The skin was 
freely movable over the tumor which was somewhat 
adherent to the underlying tissue, no definite pedicle 
being discovered. The roentgenogram showed a 
very definite outline of the tumor (Fig. 2). 

Under nitrous oxid and oxygen anesthesia, an 
incision was made around the base of the tumor, 
with the idea that if complete removal became too 
hazardous it might still be possible to ligate or com- 
press the vessels supplying it. By sharp dissection 
I was able to cut around the growth and finally to 
remove it intact. The cyst was in close proximity 
to the large vessels of the neck, extended behind and 
below the clavicle, was in direct contact with the 
pleura, its tip being behind the scapula. The blood 
supply apparently came from a branch of the sub- 
clavian artery. Hemostasis was secured by fine 
silk ligatures and the wound was closed with con- 
tinuous sutures of No. 16 silk. The dressings were 
put on very loosely, so as not to interfere by pressure 
with the circulation in the flap. There was an im- 
mediate sharp rise in temperature, but the patient 
made a complete and rapid recovery. 

The pathological examination confirmed our diag- 
nosis of hamangioma cavernosum. The tumor 
weighed 155 grams and measured 9x6x4.5 centi- 
meters (Fig. 4). It was coarsely lobulated, reddish 
purple in color, and fluctuant. The surface was 
covered by numerous small fat tabs. The mass was 
soft, cystic, thin-walled, and was apparently divided 
into numerous small and large communicating 
cavities. The contents of the mass consisted of 100 
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Fig. 5. Case of hemangioma cavernosum, showing 
section through wall. 


cubic centimeters of thin, brownish chocolate 
colored fluid and some old broken down blood-clots. 
The inner lining was smooth, glistening, and mem- 
branous. In some of the smaller spaces there were 
present organizing blood-clots adherent to the wall. 
The smaller and larger spaces were often connected 
by fine cord-like structures resembling chordi ten- 
doni. No very large or definite blood-vessels were 
found entering or emerging from any of the spaces. 

A microscopic examination of a section through 
the wall (Fig. 5) showed a fibrous tissue framework 
in which were numerous, fairly large, thin-walled, 
endothelial lined spaces filled with blood. Many of 
the vessels had well-defined coats while others were 
simple spaces lined with endothelium. There was 
considerable lymphocytic and eosinophilic infiltra- 
tion, chiefly around these blood-vessels. There was 
also considerable coarse brownish pigment scattered 
about, chiefly intracellular. The walls of the large 
spaces consisted of a thick fibrous inner coat lined 
by endothelium in places, and of an outer muscular 
coat. The histological appearance was that of 
greatly distended veins having well defined fibrous 
and muscular coats. The lesion was comparable 
with cystic hygroma, the blood-vessels instead of the 
lymphatic system being involved in this case. The 
diagnosis of the pathologist was congenital blood- 
cyst or cavernous hamangioma. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


AN OPERATION FOR THE RELIEF OF EPISPADIAS IN THE MALE’ 


By J. DELLINGER BARNEY, M.D., F.A.C.S., Boston 


N view of the well known difficulties en- 
countered in dealing with epispadias 
in the male, I wish to describe an opera- 
tion for its relief which we have found to 

be simple and efficient. 

There are certain definite indications for 
operation: (1) to relieve urinary incon- 
tinence; (2) to change the point of exit and 
the direction of the urinary stream and of 
the semen; (3) to change the direction and 
length of the penis; (4) to restore the penis to 
a more normal appearance. 

As a result of the more or less complete 
urinary incontinence and of the point of 
exit of the urine at the base of the penis, the 
skin of the suprapubic region is constantly 
macerated, inflamed, and at times ulcerated. 
The position of the penis in relation to the 
abdominal wall is such that the stream of urine 
is directed almost vertically upward, acting 
as a sort of spray against the pubes. 

Furthermore, the direction and small size 
of the penis make coitus difficult or impos- 
sible, while the point of exit of the semen at 
the penopubic junction makes impregnation 


highly improbable. The restoration of the 
penis to as nearly normal a direction as 
possible is, therefore, much to be desired, 
while an improvement in the appearance of 
the organ does much to eliminate that sense 
of shame and sensitiveness which so often 
harasses the victim of a malformation of 
the genitals. 

Although a simple plastic operation, such 
as is here described, cannot be expected to 
do away with urinary incontinence entirely, 
marked improvement often takes place, a 
feature already noted by Stettiner? in an 
extensive survey of the literature. In babies 
and young children, even when normal, there 
is little or no volition in the control of the 
vesical sphincter. But as the child grows 
older, control is gradually gained, and can 
often be developed to a remarkable degree 
by a system of muscle training aimed directly 
at the sphincter. I have used this success- 
fully for a number of years in the care of 
the bladder in tabetics* but it must be 


2 Ergebn. d. Chir. u. Orth., ro13, v. 
3 Boston M. & S. J., rgt0, Dec. 22, 29; rort, Jan. 5. 





Fig. 1. 


Fig. 1. Diagram of penis. A, Refreshed edge of pubic 
skin fold; B, line of incision through glans to prolong 
urethral gutter to its end; C, button-hole incision through 
prepuce; D, refreshed edge of prepuce for suture to A. 

Fig. 2. Diagram of plastic operation. A, as in Fig. 1, 
ready to be sutured to D, Fig. 1. The inner or mucous 
layers (straight edges) are approximated one to the other, 
after which the outer layers (serrated edges) are united. 


Fig. 2. 


Fig. 3. 

The outer (serrated edge) layer of the button-hole incision 
C, Fig. 1, is then sutured to the inner or mucous layer 
(straight edge). B is the newly-formed portion of the 
urethra. 

Fig. 3. Diagram of penis after operation, showing lines 
of suture at A, D and C. The entire urethra is now 
roofed over except the short portion formed at B, at 
which point the urine now makes its escape. 


1 From the Genito-Urinary Department of the Massachusetts General Hospital. 
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lig. 4. Epispadias in profile before operation, showing 
the almost vertical direction of the penis, its short length, 
and its voluminous prepuce. 


remembered that in epispadias one is dealing 
with an imperfectly developed sphincter 
muscle. 

None the less such training is to be regarded 
as a highly essential post-operative measure, 
and if the patient is old enough and intelligent 
enough to co-operate, there is every prospect 
of success. It is also important that the 
patient should be kept under fairly regular 
observation. The vesical sphincter must be 
not only brought to, but maintained at, the 
highest possible point of efficiency and this 
can be accomplished only by _ constant 
attention. 

The technique of the operation is as follows: 

1. The urethral gutter, already formed, is 
carried out to the very end of the glands by 
dividing this structure longitudinally and 
to the proper depth as shown by the dotted 
line B, Fig. 1. In order to prevent its edges 
from again uniting, the groove is kept con- 
stantly lined with gauze, or, better, with 
rubber tissue, until the mucosa has covered 
the raw surfaces. 

2. The prepuce, always voluminous (seen 
in profile in Fig. 4), is used to form a roof over 
the urethral gutter. To this end a trans- 
verse button-hole incision (C, Fig. 1) is made 
through it, just below the frenum and extend- 
ing laterally nearly to its edges. At the same 
time the lower edge of the prepuce is denuded 
by the removal of the narrow strip of skin 
(D, Fig. 1), and a similar procedure is carried 
out on the fold of pubic skin which roofs the 
urethra at the root of the penis (A, Fig. 1). 
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Fig. 5. Epispadias before operation. Penis drawn down 


to show extent and position of urethral gutter. The 


dermatitis of the pubes is also shown. 


3. The glans is then drawn through the 
button-hole slit in the prepuce so that the 
denuded lower edge of the latter now comes 
well up on the penile shaft (D, Fig. 2). It 
will also result that the glans is completely 
surrounded by the edges of the button-hole 
incision (C, Fig. 2). The newly-formed 
portion of the urethra is indicated at B, Fig. 2. 

4. The plastic is now completed by suture 
of the cut edges. A (Fig. 2) is approximated 
to D (Fig. 2), the inner layers (represented by 
a straight line) being united one to the other 
with No. oo chromic catgut, the outer layers 
(represented by serrated edges) being united 
in the same manner, but with fine silk or 
Pagenstecker linen. The unusual redundancy 
of the prepuce allows this union to be made 
without tension. The edges of the button- 
hole (C, Fig. 2) are then sutured to one 
another (straight edge to serrated edge in the 
diagram) with silk or Pagenstecker linen. 

The completed sutures have the appear- 
ance and position indicated in the diagram 
(Fig. 3, AD and C), while the new portion 
of the urethra, the new meatus, is seen at B. 
The rest of the urethra is completely roofed 
by the plastic flap, which can be readily 
retracted, like a normal prepuce. 

The more or less vertical position assumed 
by the penis in epispadias is to be attributed 
to its unusually short suspensory ligament. 
While in my experience the plastic operation 
already described has been sufficient to restore 
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Fig. 6. 
separation of the pubic bones. 


Roentgenogram of the symphysis showing 


the penis to an essentially normal position, 
other writers (Duplay, Stettiner) have spoken 
of the desirability of cross-cutting the suspen- 
sory ligament and suturing it longitudinally 
to accomplish this purpose. 

While the entire operation can be done at 
one sitting it has seemed desirable to do Part 
I as a preliminary step, allowing two or three 
weeks to elapse before performing the more 
extensive plastic operation. This will allow 
the newly formed portion of the urethra to 
become thoroughly covered with mucosa. 
Furthermore, every chance should be given 
the wounds to heal per primam. The bladder 
should, therefore, be constantly drained by 
an in-lying catheter, of the self-retaining 
type, or, in the opinion of some surgeons, by 
a catheter brought out through a_ small 
perineal incision. The latter method, how- 
ever, has the objection that in order to do 
this the corpora cavernosa, which, in epis- 
padias, underlie the corpus spongiosum and 
the urethra, must be separated or incised in 
their perineal portion, a procedure which is 
not easy to accomplish and which may be 
accompanied by considerable bleeding. 

Yet in spite of every care, it seems to be 
the general experience, as it has been mine, 
that the plastic flaps will fail to unite at one 
or more points. These fistula are a source 
of annoyance, but can be easily closed by 
suture at a subsequent time. 

In adults the entire operation can be done 
with novocaine anesthesia; in infants and 
young children full ether anesthesia must 
be given. 

The following case illustrates well the 
essential points of epispadias and of the 
operation described. 
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Appearance of the penis three years after 
The prepuce can be easily and completely 


I ig. 7. 
operation. 
retracted, and the direction of the penis is normal. 


A. F., age 15, entered hospital February 14, 1913. 
Family history: no other congenital defects. Past 
history, unimportant. Present illness: Malforma- 
tion of penis, with urinary incontinence since 
birth. The patient wets the bed almost every 
night and his clothes are wet all day. Sometimes 
he is aware that urine is escaping, but usually not. 
At times he goes for two hours without urinating. 
During erection the penis is held close to the ab- 
dominal wall. He has never attempted coitus. 

Physical examination shows a_ well-developed, 
healthy looking, intelligent boy, with no demon- 
strable abnormalities, congenital or acquired, except 
of the penis. Both testes are normal in size, con- 
sistency, and sensation, and are fully descended. 
There is a typical and complete epispadias, but the 
malformation cannot be fully appreciated until 
the penis is drawn down by its prepuce (Fig. 5). 
The nearly vertical position assumed by the penis, 
its small size, and its voluminous and apron-like 
prepuce has already been shown in Fig. 4. A 
roentgenogram of the symphysis (Fig. 6) shows a 
very considerable separation of the pubic bones (a 
constant feature of all such cases). The pubic 
skin is red, thickened, and covered with pustules 
(Fig. 5). The stream of urine forms a sort of spray 
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against the pubes, but when the penis is pulled 
downward the stream can be fairly well directed 
into a basin. When the boy coughs or makes any 
muscular effort which .fixes the diaphragm, urine 
is seen to gush from the urethra. Urine normal. 
Training of the vesical sphincter started, and 
continued daily with good response. 

February 21. Can hold urine for four hours. 
Condition of pubic skin is greatly improved since 
it has been kept dry. Under ether the urethral 
gutter was extended to the end of the glans by a 
longitudinal incision (B, Figs. 1 and 2). The edges 
of the wound were separated by a strip of rubber 
tissue. Self-retaining catheter to bladder was 
kept in place for 5 days. March 2. Training of 
sphincter has been continued. The patient can 
now hold urine in the day several hours and often 
passes nearly a pint at a time. He keeps dry all 
night by being aroused once or twice to urinate. 
March 3. Under ether a plastic was done on the 
prepuce (Figs. 1, 2, and 3), and a self-retaining 
catheter inserted. There was good union of the 
skin edges, except for a small area at junction of 
A and D, through which urine leaks. March 13. 
Discharged, but is to return for closure of the fistula. 

October 20, 1913. Re-entry. There is no fre- 
quency of urination. He has good control day 
and night. The penis hangs in a nearly normal 
direction. The urethra now runs to the end of the 
glans and the newly formed part is lined with 
mucosa. The pubic skin is healthy. October 21.— 
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Under ether, the small fistula in plastic was closed 
by suture. Self-retaining catheter inserted. Octo- 
ber 30. Discharged. To return for observation. 

August, 1914, seen in Out-Patient Department. 
His condition is greatly improved. The preputial 
flap now covers the entire urethra except at its 
distal extremity. There are no fistulae. A stream 
of urine issues from the end of the penis so that the 
patient can stand at a urinal without wetting his 
clothes. He says he does not leak day or night, and 
can retain urine for several hours. Urine normal. 

November, 1914, the patient writes that he has 
no trouble with urination. 

January 1, 1916. Patient was seen at hospital. 
His general condition is good. Urinates 5 or 6 
times a day, gets up sometimes once at night. 
There is considerable incontinence by day, but 
never wets bed at night. He passes a good stream 
and directs it well. Sex function evidently normal, 
but has no emissions and has not attempted coitus. 
Plastic looks well and prepuce covers nearly whole 
of glans. Rectal examination shows prostate small 
but normal in contour. Vesicles not felt. 

The patient has had no training in the control of 
the sphincter since he left the hospital. From my 
experience in this case and in others I do not 
hesitate to say that if exercises for the education 
of the sphincter could be undertaken with fair 
regularity and frequency, the diurnal incontinence 
of which the patient now complains could be greatly 
improved or even entirely done away with. 
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HE condition in which both testes find 

their way into one scrotal pouch was 

designated by v. Lenhossak as ‘‘ecto- 

pia testis transversa.’’ But one testis 
of course is ectopic. The other one under- 
goes a normal descent and is accompanied by 
its fellow which, instead of descending into 
its own side, crosses over to the opposite 
side and accompanies or follows its normal 
fellow. 

The cause of this transposition is found in 
some early developmental disturbance. The 
nature and cause of this disturbance furnishes 
the most interesting problem in this lesion. 
Though rare, some 13 cases having been de- 
scribed, enough data is available not only to 
make possible some conclusions relative to 
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the clinical treatment of this condition, but 
presents data of importance in the whole 
problem of developmental anomalies of the 
genito-urinary system. 

The specimen which I have to report made 
its appearance in the literature in 1907. Dr. 
Halstead! at that time operated on the patient 
for hernia and noted the testicular transposi- 
tion. He reported it and presented some 
comments on the origin of this condition. 
His report is as follows: 

D. C. B., American, single, age 42, entered the 
Cook County Hospital in January, 1904. 

History. Patient has had a left inguinal hernia 
of large size since early childhood. Of late this 
hernia has increased in size until now the tumor 
measures eight inches from the pubic spine to 


1Surg., Gynec. and Obst., 1907, iv, 129. 
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Below are the testes showing the coverings 
Above the testes is the infantile 
uterus on either side of which are the epidimides. 


Fig. 1. 
deflected to the right. 


the lower limits of the scrotum. Two months ago 
the hernia, which had previously been reducible, 
became irreducible and painful. In addition to the 
hernia he has for several years been suffering from 
severe hemorrhoidal disease. His object in enter- 
ing the hospital was to secure by operative treat- 
ment relief from both diseases. 

Examination. On entrance, examination showed 
a well developed middle aged man. Nothing 
worthy of note was found, except a large left inguinal 
hernia, distending the scrotum to the size of a child’s 
head. Rectal examination disclosed the presence 
of a large mass of ulcerating hemorrhoids protrud- 
ing from the anus. 

Operation. In clinic, January 7, 1904, assisted 
by Dr. R. H. Rea, house surgeon. After the usual 
preparation, an incision 3'% inches long was made 
over. the hernia, exposing the sac. The sac was 
opened and the adherent loops of small intestine 
constituting the contents of the hernial sac, were, 
after being freed, returned to the abdominal cavity. 
In separating the sac it was noted that the spermatic 
cord was of unusual size. While freeing the sac 
from the cord the remaining contents of the left 
side of the scrotum were brought into the incision. 
This was found to be the structure which in super- 
ficial examination closely resembled a uterus with 
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the tubes and ovaries attached. Upon closer in- 
spection it was found that the central body, repre- 
senting the uterus, consisted of a fusion of the 
epididymides of the two testicles. The testicles 
were not closely adherent to the heads of the fused 
epididymides, but swung free from the attached 
lower half of each with the entire mass dislocated 
forward into the operative wound. The fused 
heads of the epididymides occupied a_ position 
behind and somewhat below the testicles. The 
testicles were inclosed in a common tunica vaginalis. 
The vasa defferentia could be traced separately 
from the globus minor upward behind the fused 
epididymides to a short distance above the globus 
major where they approached each other and ap- 
parently became fused into one cord close to the 
internal ring. There were two spermatic arteries 
and two sets of veins; these were of large size and, 
with the large vasa defferentia and usual amount of 
fatty tissue, greatly increased the size of the cord. 
The testicles were small and in size were decidedly 
out of proportion to the large mass representing 
the fused epididymides. 

Examination showed the right side of the scrotum 
to be empty. The right external ring was closed. 


This patient re-entered medical records by 
consulting Dr. A. E. Spalding of Luverne, 
Minnesota, November 1, 1913. The follow- 
ing is abstracted from Dr. Spalding’s report. 


At that time the patient presented an enlarged 
scrotum containing several ounces of fluid which was 
removed by a needle. He again presented himself 
for examination on October 26, 1914. At this 
time the scrotum was as large as two fists and was 
causing much pain. On October 29, 1914, the scro- 
tal contents were removed. The mass was exposed 
through a long inguinoscrotal incision, the cord 
isolated and tied. This being done a second cord, 
larger than the first, was exposed. This part of the 
cord cut like cartilage and showed a dense-walled 
tube leading to the tissue between the two testicles. 
When the mass was severed a coffee-colored fluid 
escaped. 

The specimen was sent to Dr. L. W. Littig 
of Davenport, Iowa. It was through the 
kindness of Dr. Littig that I was enabled to 
study the specimen. 


The specimen presents a bifid mass surrounded 
by a thick capsule and terminates above in a long 
pedunculated process. The lower portion of the 
mass is made up of two lobules which are testiculi- 
form, slightly smaller than a normal testicle and 
when arranged parallel with each other and with 
the central axis of the mass they are easily recognized 
as testicles. Situated posterior to these bodies are 
corrugated tubules inclosed in a fibrous sheath, 
free below but united above. These are readily 
recognized as epididymides after the fibrous tissue 
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is dissected off. Leading from the upper poles of 
these are wound cords, obviously vasa defferentia. 
These pass upward over an elongated pyriform mass. 
This mass is unattached to either epididymis or 
testis. 

This body forms the most interesting feature of 
the specimen. It begins just above the upper poles 
of the testes as an elongated pyriform body, 2 
centimeters in its transverse diameter and 1 centi- 
meter in its anteroposterior diameter. It gradually 
narrows to 6 millimeters at its termination where 
it is tubular (Fig. 1). Its termination shows that 
it was severed during the operation and that the 
entire specimen was not obtained. When opened 
in a longitudinal direction it shows a triangular lu- 
men 1 centimeter wide below, gradually narrowing 
above. The anteroposterior diameter is only a 
millimeter or two. The cavity is lined by a smooth 
mucous membrane. The cut surface of the wall of 
this mass is a uniformly deep red in color. 

The walls of this body are formed of non-striated 
muscle-fibers. The lining is a mucous membrane 
made up of a low columnar epithelium with simple 
tubular glands lined with cuboidal or low columnar 
cells. In short the structure is.that of an elongated 
infantile uterus. 

The testicles and appendages present an entirely 
normal structure. 

The interest in this specimen lies less in 
the transposition of the testis, rare as this 
condition is, than in the presence of the small 
uterus, a condition noted in the literature in 
but one other instance; Case 7 reported be- 
low. 

Various theories of the origin of this con- 
dition have been advanced and these are pre- 
sented in conjunction with the case reports. 

The following brief abstracts represent all 
the cases that I have been able to collect from 
the literature. In some of the cases reported 
a careful dissection of the parts was not made 
and therefore a detailed description of the 
condition could not be given. 

CasE 1. Reported by v. Lenhossak.! This 
specimen was removed at autopsy by the author’s 
father in 1845. The patient wasa manof35. Both 
testicles were of normal size and contour and both 
lay in the bottom of the scrotum on the left side, the 
right, however, being 2.5 centimeters higher than the 
left. The vasa were differentiated a few centimeters 
from their origin but approached each other and 
became so closely bound together by connective 
tissue that one might have thought that they were 
one. Thus bound together they passed through 
the inguinal canal to the abdomen and at the upper 
end of the prostate they again became divided, the 
left entering a normal seminal vesicle on the left 


1 Anat. Anz., Jena, 1886, i, 376. 
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side, the right going by a sharp angle to the right 
to enter a normal seminal vesicle on the right side. 

The author suggests that this condition was prob- 
ably due to either a faulty development of the right 
testicle on the left side, or to the action of certain 
forces which carried it to the opposite side. In 
favor of the view that the testicle developed on the 
wrong side are the various examples of a similar con- 
dition in the kidney. A double kidney with two 
ureters has been reported by Stocquart.2 This is an 
example of the transposition of an antimere. 

CASE 2. Reported by Jordan.’ 

Patient, age 8, had hypospadia in the third degree. 
The right side of the scrotum was small, being 
marked only by a small prominence. The left side 
was about the size of a goose egg. Upon opening 
the processus vaginalis at operation two testicle-like 
bodies were noted in the scrotum from which two 
cords extended to the rings. Three months later 
the hernia recurred and a new hernia operation was 
performed, the total contents of the scrotum being 
removed. There was a single vas for both testicles 
which was large and out of proportion to the age of 
the patient. The thickness of its walls increased 
from above downward and below it ended in an 
ampulla which was broad, particularly in its trans- 
verse diameter. The vasa arose from the corners 
of this and the epididymis was much enlarged and 
fibrous. The right vas was normal in size and led 
to the bursa inguinalis to a lobule of fat. This 
vas had no epididymis, but some epididymal canals 
were present instead of the epididymis. No testicle 
was present on this side. 

The cause of this condition is to be found in an 
early fusion of the wolffian ducts in that part lying 
nearest to the sinus urogenitalis, while that portion 
lying nearest to the testicle remained free. They 
fused abnormally in the same manner that the 
muellerian ducts normally do. The thought must 
be entertained, however, that well-developed 
muellerian ducts may have played a réle. These 
changes certainly take place before the descensus. 
(Examined by Klaatsch.) 

CasE 3. Reported by Linser.‘ 

Patient a boy age 2% years. Both testicles lay 
in a serous cyst in a right-sided inguinal hernia. 
The testicles lay side by side, were of equal size, 
and the epididymides were well formed. The vasa 
were separated and found to extend to the base 
of the bladder but they could not be traced with 
certainty to the seminal vesicles. 

The author believes that there was a double an- 
lage on the right side and that the left had either 
atrophied or an anlage had never formed. 

Case 4. Reported by Christopherson.’ 

Patient, age 22, came to the hospital with a 
swelling in the right inguinal region, extending 
from the external abdominal ring into the scrotum. 


2 Virchow’s Arch. f. path. Anat., etc., Berl., 1879, Ixxviii, 244. 
3 Deutsch. med. Wchnschr., 1895, xxi, 525. 

4 Beitr. z. klin. Chir., 1900, xxix, 381. 

5 Brit. M. J., 1903, i, 312. 
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Upon opening the right inguinal canal a jelly-like 
mass was found extending through the canal and 
into the scrotum. This mass was about the thick- 
ness of three fingers and unencapsulated. There 
were two spermatic cords coming through this 
same canal, one of which, traced downwards, ended 
in the epididymis of the descended and very much 
enlarged testicle. The other cord ended in frayed- 
out ends which were lost in the embryonic jelly-like 
tissue at the top of the scrotum. This cord lay to 
the inner side and behind the other cord; both cords 
felt and looked natural and were easily separable 
from each other. There was no cavity in the left 
side of the scrotum nor was there any sign of a de- 
scended processus vaginalis. 

The author thinks that the fully developed and 
descended testicle was the left because the prostate 
was well developed on the left side but seemed ab- 
sent on the right. 

CasE 5. Reported by Berg.! 

Patient, age 13, had had a left-sided rupture 
since birth. The right side of the scrotum was 
poorly developed and there was a large scrotal 
hernia on the left side. At the bottom of the left 
half of the scrotum was a fair-sized testicle, its free 
concave border pointing downward. From_ its 
right pole a normal-sized cord passed upward to 
near the root of the penis, then curved sharply to 
the left and was lost near the opening of the hernial 
ring. When the patient coughed slightly a smaller 
testicle could be felt at the left external ring, which 
could be pulled down into the scrotum. A cord 
passed from it into the hernial ring. The right 
external ring was very small and no cord could be 
felt to enter it. At operation both testicles and 
cords were found to be intimately connected with 
the hernial sac on the left side. Both cords passed 
through the left inguinal canal. The upper testicle 
was the smaller and its cord had a distinct mesentery. 
This cord passed up into the left inguinal canal, 
through the internal ring, across the space of 
Retzius to the right inguinal region where it de- 
scended to the pelvis. The larger testicle lay in the 
bottom of the sac; its cord passed up into the left 
inguinal canal and descended on the left side of 
the bladder to the pelvis. The right internal ring 
was exposed and found to be closed. ' The scrotum 
showed no evidence of division into two compart- 
ments. Both cords and testicles were treated as 
one and the radical hernia operation completed in 
the usual manner. 

CasE 6. Reported by Romanowski and Wini- 
warter.? 

Patient, age 61 died of pneumonia. On section 
there was noted a fold which extended from the 
fovea inguinalis lateralis across the anterior wall 
of the pelvis, behind the upper surface of the blad- 
der, to the left of the fovea inguinalis lateralis where 
it disappeared. The plica differentialis was absent 
on the right side but was well developed on the left. 

1 Ann. Surg., Phila., 1904, xl, 223. 

2 Anat. Anz., Jena, 1905, xxvi, 635. 
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The right side of the scrotum was empty. The 
external ring on this side was very small and out of 
it came a small connective-tissue band which ended 
like a ligamentum teres. On the left side the ex- 
ternal ring was much enlarged and the cord thicken- 
ed. Upon opening the sac two testicles were noted, 
the right situated slightly above the left which was 
small and deformed. The right was larger and less 
deformed but had the epididymis on its summit, 
from the center of which the vas arose. The pro- 
cessus vaginalis was open to near the external ring 
but from this point on it was completely obliterated. 
The left vas run its normal course to the base of the 
bladder and into the seminal vesicle. The right 
vas, however, traversed the bladder obliquely 
over to the right ‘side, its course corresponding to 
the plica differentialis already noted. The right 
spermatic vessels arose at the normal place and de- 
scribed a normal course to the linea terminalis, 
from which point they followed the previously de- 
scribed peritoneal fold from right to left to the left 
ring. A gubernaculum Hunteri could be traced 
from the external ring through the canal and across 
the summit of the bladder in company with the 
vessels. 

The author thinks that there must have been some 
abnormal connection between the two testicles 
which made it possible for the left to take the right 
with it in its descent. 

CasE 7. Reported by Cornil and Brossard.’ 

Patient, age 19, had a uterus in the tunica vagi- 
nalis which was united with two testicles. This 
uterus measured 9.5 centimeters in length, the body 
being larger than the cervix and the walls somewhat 
thickened. On one side the tube emerged normally 
but became adherent at its extremity to the testicle. 
On the other side the cornu of the uterus was united 
to the testicle by a fibrous mass. On section of 
the uterus the walls were found to be thick, the 
mucosa congested and presented transverse plica- 
tions separated by ridges 2 millimeters in diameter. 

Histological examination. (1) Uterus. On sec- 
tion it was found that the transverse plications 
represented numerous glands and tubes lined by a 
tallepithelium. Between the depressions the mucosa 
was thicker, rich in small cells and contained 
fewer glands. Toward the body cavity the mu- 
cosa was more papillary. These papules were 
formed by inflammatory tissue with hypertrophied 
glands lined with tall epithelium. (2) Testicles. 
Sections made at the point where the tube attached 
showed a normal tube and epididymis united by 
connective tissue. The testicles were normal 
and spermatogenesis very active. The fibrous band 
going out from the opposite cornu showed likewise 
a tube and epididymis united by fibrous tissue. 
There was not the vestige of an ovary. Section 
of a cornu showed a tube in its interstitial tissue. 

This condition was due to a diversion in develop- 
ment, consisting of an increased development of the 
uterus due to the fusion of the muellerian ducts. 

3 Bull. Acad. de med., Par. 1907, 3rd s., lviii, 246. 
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The wolffian and muellerian ducts must have de- 
veloped side by side because they were united by a 
common connective-tissue envelope. 

CAsE 8. Reported by de Castelli. 

Patient, age 23, came into the hospital to be 
operated on for a right-sided hernia. The hernia 
was congenital, and had gradually increased in 
size and become very painful. The left side of the 
scrotum was found to be empty. ‘The right side 
contained two testicle-like bodies which were pain- 
ful on pressure. From these came two cords which 
disappeared into the inguinal ring. At operation 
the cord was exposed accompanied by the artery and 
veins. Within the canal was a testicle, and from 
this ran a fibromuscular cord connecting it with a 
second testicle in the scrotum. 

CASE 9. Reported by Bottaro.’ 

Patient, age 13, had no history in his family of 
hernia or testicular anomalies. An oblong body 
about the size of a walnut was noted in the right 
inguinal region. This was somewhat sensitive and 
was reducible but a part of the mass remained in the 
inguinal canal. The left inguinal canal was found 
to be free and a diagnosis of abdominal retention of 
the left testicle was made. At operation two cords 
and two vaginal processes were noted extending 
down the inguinal canal, one going to a testicle in the 
scrotum, the other to one in the inguinal canal. 

CasE 10. Reported by Lowe.* 

Patient, age 3, was brought to the hospital to be 
operated on for a left inguinoscrotal hernia. The 
hernia appeared to be congenital but no reliable 
history was obtainable. When the structures in the 
canal were being isolated from the sac, two cords 
were discovered and these were traced to two tes- 
ticles lying in the scrotum. They were each the 
size of a normal single testicle. After the sac was 
ligatured the testicles were returned to the scrotum. 
After this reduction the scrotum appeared highly 

1 Riforma med., 1909, xxv, 1325; ref. Jahresb. u. d. Fortschr. d 
Chir., 1909, 1067. 

2 Policlinico, 1910, xvii, 1539. 

3 Brit. M. J., 1911, ii, 513. 
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unsymmetrical, the left side being very full and the 
right quite empty. 

CASE 11. Reported by Marsh.‘ 

Patient, age 3, was operated on for a large con- 
genital hernia of the left side. Upon exposure of the 
ring two cords were found passing down to two tes- 
ticles which were inclosed in one tunica vaginalis. 
The child died of shock some 36 hours later and at 
autopsy a careful dissection of the parts was made. 
There was only one vesicula seminalis, situated on 
the left side, and it was considerably larger than 
normal. In connection with it was a very large 
vas, as thick as an ordinary drawing pencil, which 
took the normal course as far as half an inch from 
the internal ring, where it divided into two of equal 
size which passed down the inguinal canal into the 
scrotum to the two testes. The right spermatic 
artery crossed over the middle line about three 
inches below the umbilicus and meeting its fellow 
of the opposite just inside the internal ring joined 
with it to form a single trunk. This trunk divided 
again before reaching the external ring, the two 
vessels being distributed to the testes in the ordi- 
nary manner. 

CasE 12. Vander Horn van den Bos’ presented a 
case in which incidentally in the course of a hernia 
operation he found that both testicles had passed 
through the right inguinal canal into the right side 
of the scrotum. 

CASE 13. Reported by Widhalm.® 

Patient, age 47, was married and had three chil- 
dren. The right testicle was somewhat atrophic. 
He had had a hernia on the left side since 
childhood. The sac was filled with omentum and 
there was marked cyst formation. There was a 
hydrocele about the size of a fist on the cord, and 
lower down a smaller cyst which contained two 
testicles of equal size. Behind they were united by 
a band-form epididymis and off from this came two 
independent vasa. 

‘Brit. M. J., rorz, ii, 1354. 

5 Ref. Zentralbl. f. Chir., 1911, xxxviii, 353. 

*Wien. med. Wchnschr., 1911, lxi, 1408. 
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PRIMARY CHORIO-EPITHELIOMA OF FALLOPIAN TUBE FOLLOWING 
RUPTURED ECTOPIC GESTATION’ 


By HARRY J. HARTZ, M.D., PHILADELPHIA 


Demonstrator of Gynecological Pathology, Jefferson Medical College 


fallopian tube is of comparatively 

frequent occurrence when we take into 

consideration that tubal gestation forms 
but a small proportion of all uterine preg- 
nancies. Of approximately 300 cases of 
chorioepithelioma that occurred up to 1905, 
the primary tubal variety comprised about 
3.5 per cent of the total number. 

In 1905 Risel (1) made an exhaustive study 
of primary chorio-epithelioma of the tube 
and collected 11 cases in the literature which 
he reviewed in great detail. He reports an 
interesting case of a woman 35 years of age 
in whom apparently a chorio-epithelioma 
followed a tubal abortion. 


Pitstonian” chorio-epithelioma of the 


The woman had had three normal labors, the 
youngest child was five years of age. For about 
four months after the onset of vaginal bleeding a 
bloody tumor, measuring 9x6x5 centimeters, of 
left tubo-ovarian region was removed. Six weeks 
after operation symptoms of intestinal obstruction 
developed and one month following the onset of symp- 
toms, operation disclosed an inoperable bloody 
tumor in the pelvis between the uterus and rectum. 
Shortly after operation, the woman died, seven 
months elapsing between the advent of symptoms 
and fatal termination. Post-mortem examination 
showed the genitalia and uterus free from the 
growth, but numerous metastases were found in the 
liver and both lungs. 


In addition to the above 11 cases recorded 
by Risel, Leipmann (2) adds 7 more making 
a total of 18 cases of primary chorio-epitheli- 
oma of the tube up to the year 1914, In 
Rossier’s (3) case reported in 1912, the tumor 
attained the size of a man’s head. In one 
of the two cases reported by Davidsohn, the 
tumor developed in the stump of the tube 
which had been removed for a ruptured 
ectopic gestation. Lefquist’s case is also 
quite interesting. 

In 1906 the patient was operated upon for a tubal 
pregnancy. The tube was cleared of all gestation 


products but was not excised. Two years later a 
pregnancy in the same tube recurred, and at opera- 


tion the tube was removed. Pathological examina- 
tion revealed an early development of a primary 
chorio-epithelioma of the tube. 


In the majority of the cases reported 
recurrence was the rule, the patient succumb- 
ing to the disease but in a comparatively 
short time after onset of symptoms. 

The case that I am reporting was operated 
upon in St. Joseph’s Hospital by Dr. P. B. 
Bland, and was referred to him by Dr. Koplin 
of Trenton, New Jersey. The following 
history was obtained. 


A. S., 34 years of age, white, married. She began 
to menstruate at 13 years, was regular and normal. 
The patient was married for twenty years had six 
normal pregnancies and four abortions. The last 
pregnancy terminated in abortion four months 
prior to the onset of symptoms. For two weeks the 
patient complained of vaginal bleeding, accom- 
panied by severe cramp-like pains in the lower 
abdomen. A diagnosis of ectopic gestation was 
made and operation advised. The operation was 
performed in December, 1913. The abdomen was 
opened. The right tube showed a pregnancy with 
rupture. The uterus was enlarged and soft and was 
the size of pregnancy of about six weeks. The 
tube and ovary were removed and the abdomen 
was closed. The pathological report of the speci- 
men is as follows: 

The mass consists of tube and ovary and gestation 
sac in collapsed condition. The tube measures 
5 centimeters in length and 4 centimeters in diam- 
eter at its widest portion which is situated near the 
fimbriated end. The lumen is filled with clotted 
blood and the walls of the tube are considerably 
thickened. Between the lower border of the tube 
and ovary there is an irregularly shaped sac in col- 
lapsed condition measuring 5 centimeters in diameter 
and lined by a shaggy, dark red, membrane. Ad- 
herent to these shaggy villous-like projections are 
masses of clotted blood. Under the microscope 
sections of the tubal wall show an attached placenta. 
At points the chorionic epithelium extends into the 
thin wall of the tube for some distance, and there 
are masses of these cells in the lumina of some of the 
veins. This involvement of the wall of the tube is 
more extensive than usual and justifies the term 
chorio-epithelioma. 

Diagnosis. Primary chorio-epithelioma of tube 
following ruptured tubal gestation. 

Two years after operation the patient is in the 


1 Read before Jefferson Hospital Clinical Society, December 17, 1915. 
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best health. Her menses are normal, lasting three 
or four days. Her work is arduous, assisting her 
husband in a grocery store from early morning 
until late at night; besides which she attends to her 
regular household duties and takes care of her 
children and with all this hard work she says she 
has never felt better in her life. 


Leipmann strongly emphasizes the fact 
that sharp differentiation should be made 
between primary chorio-epithelioma of the 
tube and the so-called ectopic chorio-epi- 
thelioma. The term ectopic chorio-epi- 
thelioma should be reserved for only those 
cases that designate the location of the 
primary growth in other structures, and away 
from the ovumnidus or placental site and 
reiterates that it is incorrect to apply the 
term to primary tubal tumors that originate 
at the placental site. Metastatic or secondary 
growths occur from the tubal growth just as 
readily as they do in uterine variety. But, 
also, after a tubal pregnancy an _ ectopic 
chorio-epithelioma of primary growth remote 
from the tubal placental site has been de- 
scribed. 

Primary  chorio-epitheliomatous tumors 
remote from the placental site of the uterus 
and fallopian tubes have been observed in 
21 cases by Findley. In no instance was it 
possible to trace a direct anatomical con- 
nection between the placental site and the 
primary tumor. The tumors arose during the 
course of pregnancy, at varying periods after 
the completion of normal pregnancy, and fol- 
lowing complete and incomplete abortions. 
In nearly all cases it has been possible to 
trace a direct clinical relation between the 
pregnancy and the tumor formation: The 
vagina is most often the seat of secondary 
invasion of metastases in cases of piimary 
chorio-epithelioma of the placental site, but 
it is also true that it is the most frequent 
site of a primary growth. Findley reported 
14 such instances in the 21 cases collected 
by him. The interval between the last known 
pregnancy and the developement of a chorio- 
epithelioma varies considerably. It usually 
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Primary chorio-epithelioma of fallopian tube 
a, al, a, neo- 


Fig. 1. 
following ruptured tubal gestation. A, 
plastic cells in lumen of blood-vessels; B, tubal lumen, 
C, perivascular small round-cell infiltration. 


occurs shortly after the termination of the 
pregnancy or may be delayed several years 
after the last labor or abortion. Recently 
Outerbridge (6) reported a case of a primary 
chorio-epithelioma of the vagina that devel- 
oped eight years after the last known preg- 
nancy. In one of the three cases of chorio- 
epithelioma of the uterus that I exhibited 
before the Pathological Society of Philadel- 
phia last year the tumor developed at the 
placental site in the uterus six years after the 
last known pregnancy. The onset of symp- 
toms in this patient developed three years 
after the menopause had occurred. 
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CHONDROMA OF THE PELVIS! 
By J. HUBER WAGNER, M.D., Pittspurcu 


Assistant in Clinical Pathology 


UMEROUS articles have been writ- 
N ten upon true chondroma and other 
forms of cartilaginous tumors arising 
from various parts of .the body. 
These tumors whether enchondroma, ecchon- 
droma, osteochondroma, chondrosarcoma, or 
esteochondrosarcoma were, by most auth- 
ors and especially those of the earlier times, 
classified as enchondroma. Since 1836, when 
Jean Muller gave the first complete descrip- 
tion of enchondroma, until the present day, a 
hundred or more articles upon the subject 
are readily found in the literature. Most of 
these articles appeared in the French and 
German literature before 1890. Since then 
relatively few reports have appeared and 
only a few of them, dealing mostly with the 
report of cases, in the English. In this paper, 
I have attempted to summarize the work of 
others as well as give a description of three 
cases of enchondroma of the pelvis coming 
under our observation. 

Chondromata are tumors composed of 
cartilage-cells with a varying amount of 
matrix and connective-tissue stroma. These 
tumors may be composed of any of the three 
types of cartilage, hyaline, elastic, or reticular, 
or may be composed of any two or all three 
types with variable proportions of each. How- 
ever, the tumor most frequently met with is 
that of the hyaline variety. In the latter 
there is an attempt to reproduce the true 
hyaline cartilage, with relatively few cells 
scattered sparsely throughout a homogeneous 
matrix. 

Classifying chondromata according to their 
manner of origin, they are spoken of as ec- 
chondromata or enchondromata. Ecchon- 
dromata are outgrowths of cartilage occurring 
in regions where cartilage is normally present, 
as in the region of a joint, the larynx or trachea. 
Such a tumor results through a process of 
hyperplasia or overgrowth of cartilage. Ec- 
chondromata are homoplastic. The enchon- 
dromata on the other hand are masses of 
cartilage or cartilaginous tumors having no 


connection with areas’ of normal cartilage 
formation. ‘These are considered under the 
heteroplastic group and develop where carti- 
lage is not normally found. 

In the gross these tumors vary considerably 
in shape and size. They are, as a rule, 
irregularly globular and range from the size 
of a hazelnut to a mass too centimeters in 
circumference. They may be single or mul- 
tiple. As a rule, and especially those which 
attain a large size, present a lobulated surface 
and are attached to the parent tissue in a 
sessile manner. They are surrounded by a 
capsule of fibrous connective tissue which 
sends trabecule into the tumor dividing it 
into many lobules of variable size. These 
trabeculz carry nutrient blood and lymph- 
vessels. In color these tumors vary from 
white to bluish gray. 

On section, the cut surface presents a bluish 
ground-glass appearance in which white 
bands of connective tissue divide the tumor 
into various sized lobes. In consistence, the 
enchondroma is elastic, but this may vary 
from a soft and gummy character to bony 
hardness. 

Degeneration of these tumors, due to the 
limited supply of nourishment of those por- 
tions of the lobules most removed from the 
trabeculae which carry the blood and lym- 
phatic supply, is quite frequent. The de- 
generation may be myxomatous, calcareous 
or fatty, and in frequency occurs in the order 
named. Occasionally a well-defined mass may 
undergo myxomatous degeneration leading to 
the development of a true cyst, or the whole 
tumor may be composed of a myxomatous 
matrix in which very few cartilage-cells are 
seen, a myxochondroma. Some specimens 
show the deposition of calcium salts in the 
matrix with a shrinking of the cartilage-cells 
giving rise to a type of calcareous degenera- 
tion but without bone formation. Fatty 
degeneration is described by some authors as 
an overabundance of fat droplets in the cel- 
lular cytoplasm, where it is normally present. 


1From the Pathological Laboratories, University of Pittsburgh. 
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Degeneration is more likely to occur in those 
tumors of the homoplastic group or ecchon- 
dromata, where the trabecule are not so 
abundant, and where there is less tendency to 
form lobules. 

The pelvis in view of its embryological 
development and numerous centers of ossifi- 
cation, its articulation and relation to other 
parts, is a not uncommon site of chondromata 
and has many locations from which they may 
arise. These are (1) from cartilage at the 
symphysis pubis, (2) from the cartilage of the 
ischiosacral synchondrosis, (3) from the 
cartilaginous disc at the sacrovertebral ar- 
ticulation, and (4) from the cartilage of the 
acetabulum. The tumors arising from the 
above-named places are of the ecchondroma 
group. However, they may also arise from 
“‘cell-rests’”” which may be located at (1) 
the junction of the ascending ramus of the 
ischium and the descending ramus of the pu- 
bis, (2) the junction of the acetabulum and 
the ilium, ischium or os pubis, (3) any por- 
tion of the pelvic bones where connective 
tissue exists, or (4) the tumor may arise by 
extension of growth from the surrounding 
parts. ‘These are of the nature of enchondro- 
mata. 

Clark reported one case of chondroma of the 
pelvis occurring in a middle aged woman. 
This was first observed as a tumor above the 
hip, and in the presence of other signs a diag- 
nosis of medullary cancer of bone was made. 
The patient became rapidly emaciated, ane- 
mic, and died. At autopsy all of the os in- 
nominatum was involved in a tumor mass. 
The tumor measured 8% x g inches, filling 
the pelvis and displacing the rectum, vagina, 
and bladder. Microscopic examination show- 
ed the tumor to be entirely composed of 
cartilage and its malignancy was due to its 
position. 

An enchondroma of the pelvis developing 
at the site of injury was described by Potter. 
The patient was a female 37 years old, who 
gave a history of a fall ten months previously 
and two days before confinement. In falling 
she struck her buttocks on a stone floor. 
The injured area was quite painful and tender 
for a few months. Five months after the 
injury she noticed a small hard swelling on 
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the right buttock. The mass enlarged and 
grew along the ascending ramus of the ischium 
and descending ramus of the pubis, reaching 
the size of a six months’ foetal head. It 
filled the pelvic outlet causing difficult urina- 
tion and defecation and preventing inter- 
course. At operation the tumor had an ir- 
regular surface and was covered by a fibrous 
capsule. Microscopic examination showed it 
to be composed of a fibrillated cartilage, 
frequently showing several cartilage-cells in 
single lacune. Many areas of calcareous 
degeneration were present in the tumor. 

Several other similar cases with a history 
of trauma at the site of tumor formation have 
been described by Halthouse and others. 
In his researches Wartmann described eight 
enchondromata, two from the pelvis, four 
from the hand, one from the lung, and one 
from the parotid gland. He has studied some 
five thousand sections of these tumors with . 
the following conclusions. He confirms the 
opinion of Virchow, who indicated that en- 
chondromata arise from connective tissue. 
He also claims that by a process of metaplasia 
the endothelium of lymph- and blood-vessels 
may give rise to enchondromata, and further 
that many chondromata arise from cartilagi- 
nous emboli within the blood-vessels. 

The following are three cases of enchondro- 
mata of the pelvis which have come under 
our observation. The first two originated in 
the pelvic bones while the last had its origin 
in the femur, and by metastasis extended to 
the pelvis. 

Case 1. Mr. E. H. K., age 38 years. Occupa- 
tion, farmer (white). He has always had good 
health. Two years previously the patient received 
a sharp injury by being thrown on an iron rod. It 
did not trouble him much at the time, but later he 
noticed a small growth at site of injury. 

On examination there was found on the inside of 
the left thigh and below the perineum a hard im- 
movable growth about the size of a man’s fist ad- 
herent to bone. The soft tissues over it were not 
involved. The glands were not enlarged. He was 
not inconvenienced in walking. There was slight 
pain which radiated toward the knee. There was 
no cachexia nor loss of weight. His general condi- 
tion was good. 

An operation was undertaken under general anzs- 
thesia. An incision was made along the inner side 
of the thigh, transverse to the tumor, The tumor 
which was adherent to the ischium and arose from 
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the ascending ramus was chiseled away from the 
bone and some of the tissue in the neighborhood 
was removed. Recovery was good. The patient 
left the hospital 41 days after entrance and thirty- 
nine days after the operation. 

Pathological examination. This tumor was a 
large mass about the size and shape of a man’s fist. 
It measured 10 x 7.5 x 6.5 centimeters. The sur- 
face was very irregular and nodular. It was com- 
posed of nodules varying in size from a pin head to 
a marble. The tumor was covered by a capsule of 
dense connective tissue of a glistening character. 
Scattered diffusely over the tumor mass were small 
lobules of yellow fat. These were bound to the 
fibrous tissue capsule. Over about one-fourth of 
the surface the capsule was missing. Here the 
tumor had been separated from its attachment. 
This part was very rough and had many fibrous 
tags hanging to the surface. In many places it had 
the appearance of the pulp of an apple and was 
finely granular. This cut portion was studded with 
fine chalk-like areas varying in size from a pin head 
to a large pea or bean. These areas were very ir- 
regular in outline and of a calcareous nature. 

On cutting through the tumor it was found to be 
composed of many distinct nodular masses of car- 
tilage. Each mass was definitely outlined but was 
united to the neighboring lobules by dense fibrous 
tissue. The cut surface was of bluish gray color and 
had a finely granular or frosted appearance. In 
the center of several of these there were irregular 
chalky masses of calcification. Throughout the 
tumor there were thick strands of dense white 
fibrous tissue. 

Microscopic sections of the tumor showed it to be 
mainly composed of cartilage and fibrous tissue. 
The latter save for the main trabeculae was small 
in amount and passed through the mass in all direc- 
tions, dividing it into small lobules. This con- 
nective-tissue stroma was loosely arranged and con- 
tained a relatively small number of nuclei. 

In some parts of the sections the lobules of 
cartilage were mainly composed of a clear hyaline 
matrix in which the cells were sparse. The cyto- 
plasm of the cells was contracted leaving almost 
vacant lacune save for the centrally placed nucleus. 
Again in other places the cells were more abundant 
and the matrix less in amount. This did not have 
the appearance of mature hyaline cartilage, but had 
a streaked appearance due to prominent fibers in 
the matrix. Here the cartilage was not arranged in 
the well-defined lobules, but had an irregular archi- 
tecture with ill-defined borders. At times it was 
difficult to differentiate true cartilage-cells from the 
fibrous connective-tissue cells of the trabeculz. 

At the border of the sections and adjoining the 
fibrous stroma, the cartilage-cells were lying in 
meshes of collagen fibers of the connective tissue, 
but as one advanced from the fibrous trabecule, 
the cartilage-cells took on a more mature ap- 
pearance and the collagen fibers became fewer in 
number, gradually disappearing from the hyaline 


matrix. The cell walls were very indistinct and 
could not always be made out. ‘This was particular- 
ly true where the cartilage was more mature. In 
other parts of the specimen, as many as ten cartilage- 
cells were surrounded by a single indented capsule. 
Diagnosis: Chondroma of the ischium. 

Case 2. Mr. Jos. B., age 52. years. Occupa- 
tion, carpenter (negro). Patient had been in good 
health until 18 years ago (34 years) when he had 
typhoid fever. He made a good recovery and was 
perfectly well until five years ago (47 years) when 
he had trouble with his bowels and was compelled 
to use purgatives. Gradually, but slowly, constipa- 
tion became more marked. ‘Two years ago he had 
frequency of micturition, associated with some pel- 
vic pain. Gradually, but slowly, his condition 
became worse. Six months ago he noticed a hard 
firm enlargement above spine of the left pubic bone. 
Being a carpenter he attributed the development of 
the mass to injury occasioned by the use of an auger. 
This tumor gradually became larger. One month 
ago he noticed asimilar mass to the right of the pubis. 
He progressively became more constipated and 
urination was more frequent. He has not lost much 
(if any) in weight. 

On examination he appeared to be a fairly well- 
nourished man. A firm tumor was found project- 
ing above the pubis on either side and filling up the 
anterior portion of the pelvic cavity. The finger 
could be inserted into the rectum for a distance of 
about one inch. There appeared to be but a small 
space posteriorly for the bowel. Examination 
elicited no tenderness. 

A large nodular mass, composed of numerous 
lobules of bluish white color was removed from the 
posterior surface of the horizontal rami of the pubic 
bones. The tumor extended laterally on both sides 
of the symphysis. The patient made an uneventful 
recovery. 

Pathological examination. The tumor mass was 
very irregular and nodular and composed of various 
kinds of tissues. It had the shape of a large potato 
and measured 13 x 7X 5.5 centimeters. The tumor 
was covered in an irregular manner by a fibrous 
capsule to which many fibrous tags were attached. 
There were many thick fibrous bands running over 
it in various directions. In places the tumor was of 
firm, bony consistency, in others it was more elastic 
and at times it even appeared cystic. There were 
about thirty smaller pieces of tumor which during 
removal had been separated from the main mass. 
They varied in size from a walnut to one-third the 
large tumor and were similar to it in structure. 

For the most part the tumor was occupied by 
lobular masses of cartilage, which had a dense, blu- 
ish white, glistening appearance, and surrounded by 
a definite fibrous capsule. On section, some of these 
masses of cartilage seemed to coalesce with the 
neighboring masses. In other parts, they existed 
as separate lobules and were attached only through 
intervening thick bands of fibrous connective tissue. 
These bands traversed the tumor in all directions 
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and appeared to arise from the surrounding fibrous 
capsule. On closer inspection this cartilage was a 
bluish-gray color, it was smooth and had the ap- 
pearance of frosted glass. This cartilage was quite 
elastic. In another portion of the tumor, there was 
some firm white calcified tissue, which was irregular 
and nodular, representing or suggesting calcification 
of definite cartilaginous nodules. These calcified 
areas could easily be broken into small nodular 
masses, each of which was separated from the next 
nodule by a capsule. 

Attached to and embedded in the dense fibrous 
capsule was a mass of fat which was of a dull yellow 
color. On section through the cystic portion of the 
tumor, the interior was found cavitated in a very 
irregular manner. These cavities extended through 
the tumor mass in many directions. The cartilagi- 
nous substance in this region and surrounding the 
cavity was very soft and easily broken. In the 
thick bands of connective tissue were many con- 
gested blood-vessels. The tumor had in places a 
pink hue. 

Microscopic sections of the tumor showed it to 
be composed of a hyaline cartilage. The cells were 
of various sizes and shape and lay in lacune sur- 
rounded by a matrix of varying consistency. Groups 
of cells closely or loosely arranged were found. 
The cells were mostly oval, but a gradual transition, 
from stellate, to oval forms were also frequently 
seen. Some of the cells were surrounded by a capsule 
or thickened portion of the matrix. Others showed 
no capsule whatever, and still others showed a single 
capsule surrounding from three to twelve cells. In 
some of the cells a fine network was seen extending 
from the contracted central mass to the cell-wall. 
Running through the tumor were strands of fibrous 
connective tissue which contained blood-vessels. 
Several of these were seen to change by gradual 
transition into cartilage cells of the hyaline variety. 
The cartilage gradually assumed a more adult type 
as one advanced from these fibrous trabeculz in- 
ward. The matrix of the cartilage had a homo- 
geneous pink hyaline appearance. In some places, 
however, minute fibers could be distinguished in this 
substance. 

CasE 3. Mr. S., age 18 years. Occupation, 
student (white). For the clinical report I am in- 
debted to Dr. B. Z. Cashman of the St. Francis 
Hospital. About five months previously a small 
growth was noted on the external surface of the right 
femur. Two months later this had extended to the 
inner side of the shaft. ‘The patient lost five pounds 
in weight during the last few months. There had 
been some pain in the femur for the last month and 
some discomfort on the side of the right hip. 

A firm mass was found over the inner part of the 
right thigh from trochanter to middle third. There 
was no pain on pressure. No change was to be 
observed in the overlying skin or veins. No other 
mass was present in the pelvis. The X-ray showed 
an egg-shaped softening below the greater trochanter. 

On January 21, 1915 a small piece was excised 


for examination, and a diagnosis of chondromyxoma 
was made. A notanda was added suggesting lia- 
bility to recurrence. 

An operation was undertaken for the removal of 
the growth. The mass was easily stripped from the 
femur and pelvis by the hand. While removing the 
tumor a sensation like running the hand through a 
bowl of cracked ice was obtained. The operation 
was followed by treatment with the actual cautery. 
Patient discharged February 28. 

March 12, 1915. One and one-half months later 
a mass the size of the original was found beneath 
gluteus maximus and attached to the femur and 
ischium. ‘This mass was also removed and cauter- 
ized. April 3, 1915. No evidence of recurrence. 
April 24, 1915. A mass was noticed below the de- 
scending ramus of pubis and attached to the femur. 
Patient was referred to an X-ray expert, who treated 
the case for four weeks with X-rays. The mass 
became softer but larger. The patient then sus- 
tained a pathological fracture of the femur. A sinus 
developed and blood drained from the area of injury. 
July, to15. The patient was treated at Baltimore 
for 43 hours continuous radium. The mass con- 
tinued to grow. October 20, 1915. Patient home. 
Marked oedema and redness over the mass which 
appears smaller. General health somewhat im- 
proved. February, 1916. Patient died. No 
autopsy. 

Pathological report (January 21, 1915). There 
were received numerous small irregular pieces of 
soft cartilaginous tissue, representing a tumor about 
the head of the femur. The largest of these masses 
was 4X 3X 2.5 centimeters. These pieces of tissue 
were of a pale translucent appearance. The tissue 
was of the peculiar consistence of young cartilage 
and was quite friable. Running through it were 
strands of fibrous tissue forming trabeculae and 
carrying small blood-vessels. The tissue was of a 
uniform structure and appearance. The cut sur- 
face was smooth, glassy and firm. No areas of 
necrosis were observed. The tissue was distinctly 
translucent and in the smaller pieces which were 
very numerous and sometimes blood stained, the 
fibrous trabecule stood out quite prominently as 
opaque, white strands. A firm stroma was seen to 
penetrate the solid gelatinous substance from these 
trabeculz. In many of the smaller piece the surface 
was gritty, owing to the presence of small particles 
of calcium salts. One small piece not over 1 centi- 
meter in diameter consisted chiefly of compact can- 
cellous bone. This was covered on one surface by 
the cartilaginous tissue. 

Microscopic. Sections of the tumor mass showed 
it to be composed of a matrix of a hyaline character, 
in which many cartilage-cells were found. These 
cells were of irregular size and shape, some being 
oval, large and multinucleated. Many were spher- 
ical having a wide protoplasmic ring and contracted 
lacuna. Others were rather spindle shaped or 
stellate. No mitotic figures were observed. The 
cells were rather loosely distributed and nowhere 
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were they arranged in compact groups. The inter- 
vening substance was hyaline and appeared to 
be soft and gelatinous. It had not the solid con- 
sistence of the normal matrix of cartilage. Diag- 
nosis: Chondromyxoma of femur. Notanda: The 
very soft character of the tumor and the variety of 
cartilage-cells, within it indicate the immature 
nature of the tissue. ‘Tumors of this nature arising 
from cartilage have been shown to recur after re- 
moval. 

Pathological report (February 2, 1915). There 
was received a 500 cubic centimeter jar full of 
cartilaginous masses or nodules looking like broken 
meat jelly. These pieces were similar to those de- 
scribed before. The largest measured 9 x 7 x 2.5 
centimeters and was very irregular. On section 
the cut surface was smooth, translucent, and car- 
tilaginous. The tissue was lobulated and divided 
by numerous fibrous trabecule, and although it was 
thus well supported, it was exceedingly friable. 
When the surface of the tumor was slightly scraped 
to remove the moisture, it appeared much like 
smooth, finely frosted glass. It was, therefore, 
dull and translucent. 

Microscopic. Sections of the tissue showed a 
structure resembling cartilage, save that the matrix 
appeared less dense and contained an irregular 
reticulum. The cells were irregularly scattered, 
some small, others large, like cartilage-cells. In 
places again these cells were not contained within 
lacunz, but appeared spindle shaped like myxoma 
cells. Here and there were found trabecule, which 
appeared to shade off, in gradual transition, to the 
tumor tissue. The trabeculae appeared more cellu- 
lar than the cartilaginous tissue. The blood-vessels 
were quite thin walled, although definite arteries 
were encountered. Mitotic figures were not seen. 
Diagnosis: Chondromyxoma of femur. 


In our own first two cases we see that the 
tumors have occurred in healthy males, 
laborers by occupation. Their ages were 37 
and 47 respectively when the tumors were 
first noticed. The tumors developed after 
and at the site of a definite injury, in one case 
after a sharp trauma and in the other after 
a more prolonged and milder injury. Both 
arose from the same portion of the pelvis. 
They were both removed by a surgeon and 
showed no evidence of recurrence. Micro- 
scopically they were seen to be true enchon- 
dromata, one showing calcareous degeneration. 
The cells were similar to those of adult hyaline 
cartilage and the tissue farther removed from 
the trabecule had the typical appearance of 
hyaline cartilage. In those places farthest 
removed from the trabecule where the supply 
of nourishment was limited, the intervening 
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Author Year | Sex| Age} ‘Trauma Locations 
Letenneur 1855 | M.| 32 | Definite Right ilium, trochanter 
history and femur. 
Parise 1862 | M.| 37 | Nodefinite | Rami of pubis and 
history ischium (left). 
Molinier 1865 | F. | 34 | No definite | Sup. part of os ilium 
history and sacroiliac syn- 
chondrosis. 
Francois 1865 | F. | 35 | No definite | Region of the buttocks 
history 
Weinlechner | 1875 | M. | 62 | Not stated | Sacrum and great tro- 
chanter of femur 
(right). 
Bayer 1903 | M.| 44 | Not stated | Left (body of pubis) 
symphysis. 
Bayer 1903 | M. | 33 | Not stated | Right ilium. 
Opokin 1906 | I 33 | Not stated | Left pubis. 
Korte 1o1r | M.| 43 | Not stated | Symphysis pubis and 
ilium (right). 
Nathan 1914 | F 23 | Not stated | Rami of pubis and 
ischium. 
Author 1916 | M. | 37 | Definite Ramus of ischium 
history left). 
Author 1916 | M. | 47 | Definite Body of pubis at 
eekly B history symphysis. 











hyaline substance was at times greater in 
amount and of a myxomatous nature. In 
each of these tumors the various steps of 
transformation (metaplasia) of connective tis- 
sue into cartilage was seen. 

The third case occurred in a young man 18 
years of age, giving no history of trauma, and 
arising primarily on the innerside of the femur. 
A section of this growth showed the cartilage- 
cells to be embryonic in type and the inter- 
vening substance was soft and gelatinous. 
The diagnosis of the condition in the tissues, 
on the first occasion of removal, was accom- 
panied by a note stating that ‘‘tumors of this 
nature arising from cartilage have been shown 
to recur after removal.” Six weeks later 
the tumor involved the pelvis. We have 
included this case in our report to illustrate 
the quality of malignancy which may at 
times be associated with this type of neo- 
plasm. 

Schoppig in 1907 was able to collect 93 
cases from the literature. Of these, 54 
occurred in women which he analyzed as 
follows: ‘Twenty-two gave no obstruction to 
labor, while the remaining 32 gave difficulty in 
pregnancy. A large number encroached so 
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decidedly upon the pelvis as to demand 
cesarean section. Only a few cases in his 
series had been studied to show the influence 
of trauma in the development of the tumorous 
masses. Out of a group of eight in which 
inquiry of previous injury was made, there 
were five in which a definite relation was 
shown. 

To the above series of 93 cases, I have been 
able to find ro more in the literature and have 
also added 2 of my own, not including the 
one arising in the femur and metastasing to 
the pelvis (Table I). 

Many different views have been held by 
the various authors as to the origin and de- 
velopment of enchondromata and of these we 
will discuss the more important. Trauma- 
tism whether severe or mild has been claimed 
to be a very important factor in the causation 
of these tumors. In our own two cases, 
having their primary origin in the pelvic bones 
both have followed a definite injury. Leten- 
neur makes the statement, ‘‘ that enchondro- 
mata almost always develop after an injury 
to the bone.” He also cited Virchow as 
holding the same opinion. Just in which 
manner trauma and irritation act as stimuli 
in the production of these tumors is not defi- 
nitely known. However, in a number of 
reported cases there is a history of previous 
trauma or irritation at the site of the tumor, 
and in those cases where no definite history 
of trauma is offered, many tumors are found 
to have originated in areas very liable to in- 
jury. Of the 12 cases which we have tabu- 
lated, a history of injury was sought in 6 and 
was found associated in 3. Schoppig, in 8 
cases in which reference was made to trauma 
as one of the etiological factors, found 5 giving 
a definite history of trauma. In the other 
cases where no history of injury had been 
mentioned, the author laid particular stress 
upon the possibility of its presence. 

Sudler reported the development of chon- 
dromata in various parts of the body, as the 
result of trauma. That these tumors may 
arise from fibrous connective tissue by a pro- 
cess of metaplasia seems in the light of pre- 
vious studies and our own, very probable. 
Helmholtz accidently induced the formation 
of cartilage from connective-tissue cells, by 
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injecting a solution of sudan III into the 
tissues of a rabbit’s ear, to study its effect on 
the epithelium. Two months after the pri- 
mary injection, pieces of the rabbit’s ear were 
removed for examination. Under the micro- 
scope, these showed the various stages of the 
transformation of connective-tissue cells into 
cartilage-cells and were described as follows: 
The connective-tissue cells first retract their 
processes and lose their distinct outline. The 
nuclei become larger and more vesicular. 
The interstitial substance loses its fibrillar 
character and stains a pale pink. ‘The cell- 
body then retracts from the surrounding sub- 
stance and lies free in the lacuna. Before the 
cell recedes and imbeds itself, it is impossible 
to say whether the cell is a cartilage cell or a 
fibroblast. One of the views advanced by the 
same author as to the probable explanation of 
the above, is that the connective tissue, by the 
stimulation of sudan III, has returned to the 
embryonal type of mesoblastic cell with the 
potential qualities of forming any of the stro- 
ma elements of the mesoblastic type. Similar 
results were obtained by Harvey, by painting 
the outer surface of the aorta of rabbits with 
silver nitrate. 

These steps in the transformation of the 
fibrous connective-tissue cells of the trabecu- 
le into cartilage-cells have been observed by 
me in two of the cartilaginous tumors studied. 
Incidentally both of these tumors arose from 
the pelvis. Wartmann, Gibbs, and other 
authors have observed and described this 
same process in enchondromata occurring in 
different regions in man and other mammals. 
In his discussion on the origin of these tumors 
Wartmann states his belief that enchondroma- 
ta commonly arise from connective tissue by 
the process of metaplasia. Many authors 
agree with Virchow, who held that enchondro- 
mata may develop from embryonic ‘cell- 
rests.” These islands of cells from the 
primary mesoderm develop to a certain stage 
of specialization and then remain in a latent 
state during the development of bone, and 
later in life under the proper stimulus give 
rise to one of the many cartilaginous tumors. 
He further states that these ‘‘cell-rests”’ and 
enchondromata are more likely to make their 
appearance following rickets, where ossifica- 
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tion and growth of bony and cartilaginous 
parts are much retarded. 

Enchondromata may also result from an 
inclusion of cartilage-cells (anlage), during 
the development of certain organs. Those 
likely to occur in the pelvis are enchondroma- 
ta of an undescended testicle or an ovary. 
These organs are developed in close apposi- 
tion to the vertebral column and may include 
an anlage of cartilage from the intervertebral 
discs, which later may take on the power of 
growth and give rise to a tumor. This was 
shown by Virchow to be the probable source 
of enchondromata of the parotid gland in 
which an “anlage” or inclusion was obtained 
from the branchial arches. 

Francois reported a case of enchondroma of 
the ovaries occurring in a patient 74 years of 
age, but does not give any view as to their 
mode of origin. On the other hand, Wart- 
mann in his classical researches upon enchon- 
dromata has observed and described the 
endothelium of the blood- and lymph-vessels 
retroverting to a type of embryonic meso- 
dermal tissue from which it then developed 
into cartilage-cells and formed tumors. 

Enchondromata of the pelvis usually de- 
velop during the third and fourth decade. 
Of the 60 cases reported in which attention 
was called to the age of the patient, 46 have 
occurred between the age of 20 and 40 years, 
and 29 of these between 30 and 40 years. 
Considering these tumors in the order of their 
frequency in particular locations, those arising 
in the pelvis stand fourth, the bones of the 
hand, femur, and tibia respectively being 
more frequently involved in the order named. 
In these latter locations, they very often 
are thelate outcome of arthritis and particular- 
ly of arthritis deformans. Heredity seems 
to play little or no part whatever in the de- 
velopment of chondromata, although those 
occurring on long bones have been found in 
three successive generations. These tumors 
occur about equally in both sexes. Of 105 
cases reported, 59 occurred in females. 

Considering these tumors in regard to their 
rate of growth and duration one can say very 
little, as they are usually removed surgically 
at an early period. However, one can say 
that they are, as a rule, of slow growth, but 
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may suddenly take on the qualities of rapid 
growth and cause the death of the patient. 
Livert in his statistics on enchondromata in 
general, taken before the days of modern 
surgery, reports 12 cases lasting from one 
month to two years before death, 11 cases 
from two to ten years, 12 cases of ten to twenty 
years’ duration, and 3 cases more than 
forty years’ duration. 

Many enchondromata of the pelvis are 
clinically malignant, mainly because of their 
position in relation to the various pelvic 
organs. ‘This was the more true before the 
days of antiseptic and aseptic surgery, when 
the tumors were allowed to develop to an 
enormous size. Some of these tumors pos- 
sess characters of true malignancy as is 
shown in one of our tumors having metastases. 
This process, it is pointed out by Wartmann, 
takes place by the development of buds, 
which grow into the lumina of vessels, are 
broken off and carried to distant parts. The 
organ most frequently involved is the lung. 
Some of the tumors spread to distant parts 
by continuity and in this way show their 
malignancy. This is more apt to occur in 
tumors of a soft character whose cells are 
irregular in size and shape and simulate in 
appearance embryonic cartilage-cells. The 
matrix of these tumors is soft and of a gela- 
tinous nature, often myxomatous. This is 
well shown in our Case 3, with metastases 
involving the pelvis. Francois cites a case 
reported by M. Dolbeau showing a metasta- 
sis of enchondroma of the tibia to the pelvis. 
The more cellular these tumors are, the more 
prone they are to develop typical sarcomatous 
masses of fibrous type. 

Gibbs reported a case of enchondroma in 
the breast of a bitch, growing side by side 
with a sarcoma, but having no connection 
with it. In some instances it was impossible 
to differentiate the two types of cells save by 
special staining methods. It is possible that 
many cases of this kind with metastases and 
other signs of malignancy have occurred in 
the human, and hence reported as malignant 
enchondromata. 

Enchondromata may be differentiated in 
the gross from similar growths by observance 
of the following: ‘These tumors are definitely 
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outlined and globular in shape, while malig- 
nant tumors are irregular in shape and out- 
line. Pain is not so marked, if present at 
all, and not of the lancinating type as some- 
times found in malignancy. Pain in exostoses 
is present from the beginning while in en- 
chondromata it is absent until the growth is 
quite large. There is no involvement of 
lymphatics and only in rare cases are the 
blood-vessels engaged. Keen is of the opin- 
ion that enchondromata arising in children 
are usually benign while those arising in 
later years are more liable to become malig- 
nant. 

From our experience and study as well as 
that of others, it is evident that enchondroma- 
ta of the pelvis most frequently arise in 
fibrous connective tissue and develop through 
a process of metaplasia following a stimulus, 
usually a definite injury. Furthermore, their 
clinical malignancy is mainly dependent upon 
their position, and only rarely do they adopt 
a sarcomatous character and show true tissue 
malignancy. 

I wish to acknowledge the valuable assist- 
ance given me by Dr. O. Klotz in the prepa- 
ration of this paper. 
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THE APPLICATION OF ANOCI-ASSOCIATION TO OBSTETRICS! 


THE ComMBINED USE OF SCOPOLAMINE, NITROUS-OXIDE-OXYGEN AND LOCAL INFILTRATION 
By CARL L. HOAG, M.D., SAN FRrANcisco 


Assistant in Surgery, University of California Medical School 


N a paper read before the Pan-American 

Medical Congress last June (1), I pointed 

out the way in which the principles of anoci- 
association could be applied to obstetrics. I wish 
briefly to review these points before reporting the 
results of my work since that time. 

The principles of anoci-association are too well 
known to need description here. The ac- 
ceptance or rejection of this system constitutes 
one of the most warmly debated subjects of 
present day surgery. There are those who are 
firmly convinced of its merits and others equally 
sure that it is only a fad, soon to follow the num- 
berless panaceas once hailed with enthusiasm, 
but now forgotten. Whatever may be its future 
as a system, it has already left its mark upon the 
technique of every clinic in promoting the more 
careful handling of tissues, sharper dissection and 
reduction of trauma. 

The principal objections seem to be that there 
is a lack of muscular relaxation under nitrous- 
oxide-oxygen, and that there is difficulty in 
securing it by local nerve-blocking. 

During the past three years, it has been my 
good fortune to study a large number of cases 
operated under nitrous-oxide-oxygen and anoci- 
association. This experience has convinced me 
that success depends almost entirely on the care 
and thoroughness with which the local infiltra- 
tion is done; and those who have succeeded 
have done so by making the nerve-blocking as 
complete as that necessary for operation under 
local anesthesia alone. 

Since the appearance of the articles by Webster 
(2) and Lynch (3) in March, rors, the use of 
nitrous oxide in obstetrics has rapidly increased. 
When we remember how many surgeons have 
discarded it on account of the lack of relaxation 
in the abdominal wall, we cannot help feeling 
that the percentage of severe perineal tears must 
rise, unless the pelvic muscles should happen to 
be very different in their reactions under the gas. 
Since there are no reasons for expecting such a 


difference, I believe we should be prepared to 
meet the difficulty. One way would be to change 
to one of the more relaxing anesthetics, such as 
ether or chloroform at the time of delivery; 
another would be to use nerve-blocking locally. 
If relaxation can be secured in the abdominal 
wall by the use of novocaine and quinin-urea, it 
seems likely that the same results could be ob- 
tained in the perineum. 

Of the 30 cases receiving perineal injections, 
20 were given nitrous-oxide only, Group 1; four 
were given nitrous-oxide-oxygen until the time 
of actual delivery, when chloroform or ether was 
substituted, Group II; and six received chloro- 
form in the usual way, Group III. The perineum 
in all cases was injected with 0.25 per cent novo- 
caine, varying in amounts from 60 to 150 cubic 
centimeters. Eleven received in addition from 
30 to 4o cubic centimeters of 1 per cent quinin- 
urea solution each. The maximum amount of 
the two solutions injected in any one case was 175 
cubic centimeters. The injection was made 
as the head appeared in sight. The vulval edges 
were turned back and a long needle was inserted 
at the mucocutaneous border, the fingers of one 
hand being in the vagina to note its position. 
At this period, the perineal floor is flattened out 
by the oncoming head, but not stretched to any 
degree. Even though the field is large, both the 
levator ani muscles and the perineal body can 
be readily infiltrated. Novocaine was injected 
first and the quinin-urea immediately afterward, 
when used. 

For the purposes of this paper, we are con- 
cerned chiefly with the 20 cases in Group 1 
that received nitrous-oxide-oxygen only. Seven- 
teen of these received from one to five doses of 
scopolamine during the first stage before nitrous- 
oxide-oxygen was begun. The initial dose of 
scopolamine was 1/200 grain combined with 
either morphine 1/6 grain or narcophin % grain. 
This was followed usually at irregular intervals 
by the same dose of scopolamine without the 


1 Read before the San Francisco County Medical Society, February 12, 19166 
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Number of Cases 


Received 








Position 





First stage 


Second sage 


On perineum 


Group I 





Group II 


Group IIT 





20 
N2o-0 


18 to 30. 


_Average 23 
I 19. 


6 > R. 0. A.; 
and brow 

61 4 to 46 hours. 
4° minutes 


1a~¢ 


13 L. ¢ 


53. minutes to 3% 
10ur, 40 minutes 


hours. 


15 minutes to 1% hours. 


minutes 


) A.; rR 


Ave erage cs ihaacn, 


Av erage, 1 


Average 41 


4 


N%o0-0 plus chloroform or ether 





26 to 34. Average 25 
1-3. IlI-1 
All L. 0. A. 


11 to 23% hours. Average 16 hours 


1 hour, 30 minutes, to 3 hours, 36 
minutes. Average 3 hours, 30 
minutes 


pm i; 31. 


6 


c hloroform for delivery. 





Average 25. 





1-3. ItI- 3- 
2 


L.0. A; 3 R.0.A;1R.0.P. 





9 hours, 15 minutes to 33 hours 
age 18 hours. 


Aver- 








1 hour to 4 hours 50 minutes. 


Average 
2 hours, 10 minutes. 





31 minutes “to I hour, 
Average 50 minutes 


30 minutes. 


15 minutes to 1 “hour, 
_ Average 4or minutes. 


50 minutes, 








Scopolamine 


o-5 : injections. Average bout 3 in17 


cases 





Perineal injections Novocaine 60 to1s0ccm. Average 100 | 80 to 


ccm. Quinin-urea, in 35 to 40 ccm., 

4 cases 
Relaxation 1 slight. 13 medium. 6 6 complete 3 medium. 
La scnnations 7, none, 30 per cent. rst jis 10, 3, hone, 


5° OM cent. 2d degree, 3, 15 per 


cent*. 3d degree, none 
Forceps Low, 2 cases. Mid, 1 case (foetal 

heart 100) r 
Baby 19 breathing sponte ynoously. 1 stillborn 








One case. 


10oo ccm. 
Quinin-urea, 30 to 35 ccm., 


degree, 25 per cent 





Ist degree laceration, mid- forceps.t 


3 injections 


Average 87 ccm. 
3 cases 


80 to 110 ccm. “Average 92 ccm. 
Quinin-urea, 30 to 35 ccm., 4 cases. 


5 medium, 


I ‘x complete. | 


I “1 complete 


I alight 3 Ist | 3, 


75 per cent. none, 50 per cent. 3, , slight ist 


degree, 50 per cent. 





‘Low i in 1 case xe without laceration. 





3 breathing spontaneously; 1, delivery 
mid-forceps, cord around neck, etc., 
stillborn 


6 breathing spontaneously. 








“1 mid-forceps, 1 contracted outlet, 1 unattended delivery. +Stenosed cervix, prolonged labor, ether. 


morphine or narcophin. In four of the pro- 
longed labors, a second smaller dose of either the 
morphine or narcophin was given. ‘These drugs 
were given, first, to reduce the amount of gas 
used; and secondly, because many of the nervous 
patients became more quiet and took the an- 
zsthetic better. 

It should be emphasized that an excessive 
amount of scopolamine often proves worse than 
none, because the patient must be mentally 
clear to give the proper co-operation with gas 
analgesia. In none of these cases was the 
amount sufficient to produce anywhere near 
the mental condition observed in so-called “ twi- 
light sleep.”” I believe its use in these amounts 
is just as advisable in obstetrics as in general 
surgery, and for the same reasons. 

Nitrous-oxide-oxygen analgesia was begun 
before the end of the first stage or at the beginning 
of the second, according to the distress of the 
patient and to her ability to pay for the gas. 

Pain. There was a marked difference between 
the private and the clinic patients in regard to 
the success of the procedure as far as pain is con- 
cerned. The private cases, all intelligent women, 
schooled in the part they were to play, and at- 


tended by professional anesthetists, suffered 
very little. Some of them had absolutely no 
pain; others asked for more anesthetic and com- 
plained of distress, but after it was all over could 
not remember having had much pain. In the 
other group of clinic cases, conditions were less 
favorable. The women were less intelligent, 
some could not even speak English. With the 
first few cases, the anesthetic was given with 
a new type of machine by men unskilled in the 
use of gas. Under these circumstances, in some 
cases, the gas did not give enough relief so that 
choloroform or ether had to be substituted. 
These are the cases that make up Group II. 
Later, better results were obtained as regards 
analgesia, but still not as good as in private cases. 

During the delivery of the head, analgesia 
was succeeded by complete anesthesia in all 
cases. I believe this is an important point. 
It greatly lowers the danger from those sudden, 
expulsive contractions which so often produce 
tears. It has been found advisable after years 
of experience with chloroform, and I do not see 
why it should not be used with nitrous-oxide- 
oxygen. In fact, the indications for complete 
anesthesia are greater with sucha light anesthetic. 
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In the first 20 cases, delivered under nitrous- 
oxide-oxygen and anoci alone, nineteen were 
primipara and the other a II-para. The ages 
varied from eighteen to thirty-one, the average 
was twenty-three years. In all but one, the 
position was left occipito-anterior or right occipito- 
anterior. One was a right occipito-posterior 
which persisted and was delivered as a brow, 
with low forceps. In spite of this complication, 
the nitrous-oxide-oxygen worked satisfactorily. 

Length of labor. As far as they go, the figures in 
the nitrous-oxide-oxygen cases indicated shorten- 
ing of the second stage. The time averaged one 
hour and forty minutes, which, I believe, is less 
than is usually seen in a similar group of primi- 
pare. Certainly, the time was not lengthened. 

Forceps. Forceps were used three times. Of 
the two low forceps cases, one was the brow de- 
livery just mentioned. In the other, they were 
used to terminate labor after the head had been 
on the perineum one hour. Ina third, mid-forceps 
were resorted to because the foetal heart had 
dropped to 100. This last case had received 
nitrous-oxide-oxygen during the pains for thirty 
minutes only. It does not seem, then, that the 
need for forceps in any one of these cases could 
be attributed to the anesthetic. 

Lacerations. Careful records were kept: even 
the first degree lacerations, small skin or mucous 
tears, were noted. These were present in 10 
cases. In the 20 cases there were only three 
second degree lacerations, each one of which was 
to be expected under the conditions present. 
The first was in the mid-forceps case already 
described; the second had a contracted outlet, 
and in the third, the head was born unattended. 

Perineum. The perinea in the 30 cases were 
watched carefully for complications attendent 
upon the injection of novocaine and quinin-urea. 
No abscesses, sloughs, areas of redness, or infil- 
tration occurred. In a few cases, there was some 
cedema and considerable tenderness on the second 
and third day, but apparently no more than in 
other cases in which it was not used. Those 
perinea that had to be repaired healed promptly. 

Perineal injections. There is no doubt in my 
mind that the novocaine did improve the re- 
laxation. The perineum is a large field to be 
thoroughly injected, but the distribution of 
these large quantities of solution is materially 
aided by the pressure of the head against the 
muscles. The quinin-urea' in the quantities 
used was apparently of little service in relieving 


1It should be remembered in using anoci-association that quinin- 
urea must not be used in the skin, mucous membrane, gums or cervix, 
as it sometimes produces sloughs in these tissues. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


the soreness after delivery, but it may have aided 
in keeping up the local anesthesia in the more 
protracted cases. 

Babies. All but two of the babies in the 30 
cases were born alive, pink, and in excellent con- 
dition; breathing spontaneously. One was still- 
born at about eight months. No foetal heart 
had been heard for several days. In the other 
case, the mother, a III-para, had been sent in 
from the Out-patient Department because the 
foetal heart had gone up to 170. The cervix was 
stenosed; mid-forceps had to be applied and the 
child was born with the cord tightly coiled about 
its neck. Nitrous-oxide-oxygen had been given 
for only fifteen minutes, followed by ether for 
one hour. This child could not be resuscitated, 
and death was plainly due to suffocation on ac- 
count of delay in delivery. In neither of these 
cases, then, can death be attributed to the nitrous- 
oxide-oxygen. 

CONCLUSIONS 


1. In conclusion, I wish to emphasize that 
this experience, brief as it is, is in accordance 
with that accumulating rapidly on all sides to- 
day; that nitrous-oxide-oxygen analgesia is safe 
to both mother and child. 

2. The use of limited amounts of scopolamine 
during the first stage is a distinct advantage, 
shortening the time during which gas is required 
and making the analgesia more complete. 

3. The work done so far has encouraged me in 
the belief that the injection of the perineum is a 
distinct help in securing relaxation of the outlet. 
This point gained, gas-oxygen, in experienced 
hands, will do as well as either chloroform or 
ether. The lack of any complication whatsoever 
resulting from the perineal injections should en- 
courage those who feel timid about its use. 

4. The combined use of scopolamine, nitrous- 
oxide-oxygen, and local infiltration offers a 
practical and efficient means of conducting labor, 
and extends “‘anociation,” in its broadest sense, to 
the obstetrical field. 

In closing, it is a pleasant duty to thank Dr. 
Breitstein for the generous and open-minded 
way in which he gave me access to material at the 
University of California Hospital. I wish also 
to thank Drs. Seaver and Gelston for their 
valuable help in carrying out this work. 
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PERINEAL ANAESTHESIA IN LABOR 
By ROBERT W. KING. M.D., DENVER, CoLorapo 


HILE marked advancement has been 

made in the realm of anesthesia as 

applied to the local and general blocking 
of the sensory nerves of various parts of the body, 
it is strange that so little attention has been paid 
to applying these methods to the sensory inner- 
vation of the female perineum—especially since 
the agitation of “twilight sleep”’ has engaged the 
attention of profession and laity. The literature 
of this subject is remarkable because of its 
scarcity; the subject apparently has not engaged 
the attention of American investigators, and 
practically the only work of importance that has 
come to my notice has been carried on in 
Germany. 

What work has been done has been directed 
toward the blocking of the pudic nerve, but this 
has not received the attention it deserves. 

The pain of the dilatation of the cervix is not 
of the same intensity as that suffered by the birth 
of the head, and seldom requires anesthesia of 
any sort. The suffering caused by the advancing 
presentation on the perineum has been attributed 
to the stretching of the soft parts, and this pain 
is always more severe in primipara than in 
multipara. 

A further knowledge or understanding of the 
sensory innervation of the female perineum and 
the part played by Colles’ fascia in the produc- 
tion of pain in childbirth will modify this view, 
and a better understanding of the anatomy of the 
part will lead to better success in attempting to 
block the nerves. 

By blocking the pudic nerve in the ischiorectal 
fossa there will be a fair degree of anesthesia of 
the anterior triangle and perfect anzsthesia-of the 
posterior. The anesthesia of the anterior portion 
will not be perfect, because part of its sensation 
is derived from the inferior pudendal, genitocrural 
and ilio-inguinal nerves (Fig. 1), that do not enter 
the posterior triangle. The major portion of the 
pain in the second stage of labor is due to the 
stretching and rupture of Colles’ fascia, which 
is more sensitive than the integument of the part, 
and which also varies in density and elasticity in 
different subjects. As Colles’ fascia is always 
more or less torn in the primipara and not so 
frequently or to so great an extent in multipara, 
it is readily seen why the suffering is more intense 
in the former than in the latter. 

Anatomically, Colles’ fascia corresponds to the 


lateral extension of the hymen, and like that struc- 
ture it possesses great sensibility to pain. If this 
point is fully understood and the sensory paths 
and fascial planes (Figs. 2 and 3) are studied in 
the illustrations, it will be possible for the general 
practitioner to safely and easily block the sensory 
innervation and deliver the patient painlessly, or 
at least with a minimum degree of pain, rendering 
the employment of other anesthetics unnecessary. 

My former objection to blocking the nerve in 
the ischiorectal fossa has been because of the low 
vitality of this fat-filled space and the possible 
danger of puncturing the pudic artery. 

Infiltration of the fossa has not been followed 
by any adverse circumstances, however, and I 
am now blocking the nerves of both the anterior 
and posterior triangles of the perineum in women 
who have given birth to a number of children, or 
who present evidence of much laceration of Colles’ 
fascia. 

There are many apparent advantages of this 
method over the administration of general or 
spinal anesthesia in childbirth or gynecologic 
operations which make it very desirable that it 
should receive a thorough trial in clinics having 
suitable material. 

I have had much difficulty in working out the 
innervation and fascial planes as here given, 
owing to the lack of suitable material in the 
dissecting room and the fact that the published 
works on anatomy that I have had access to, 
have with one exception, dismissed this important 
part by referring the student to the male analogies. 
The later works on obstetrics and gynecology 
have also shown an unexpected lack of knowledge 
of this subject, due, perhaps, to the supposed un- 
importance of an intimate knowledge of the female 
perineum to the general practitioner. 


ANATOMY 

The pearshaped space of the perineum is 
divided into an anterior and posterior triangle by 
a transverse line passing between the tuberosities 
of the ischium, midway between the anus and 
vagina. The lateral angles of the anterior portion 
vary greatly in different subjects, and the pubic 
arch must be carefully palpated and the site for 
injection chosen in reference to the particular 
patient. The anterior triangle contains all of the 
sensory nerves involved in childbirth, except 
third degree lacerations extending posteriorly. 
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Fig. 1. The right side shows the distribution of the 
sensory nerves of the female perineum. ‘The left side shows 
the landmarks and site to enter the needle in blocking 
these nerves in labor or perineal operations. 


The posterior triangle contains the sensory 
nerves of the region to the coccyx, the anus, Colles’ 
fascia, and the triangular ligament, and a part of 
the periphery of the anterior triangle. 

Fascial planes. The superficial fascia of the 
anterior triangle consists of two layers: the 
peripheral layer contains fat and varies in thick- 
ness in different women (Fig. 3); it is continued 
over the posterior triangle forming a meshwork 
containing the fat of the ischiorectal fossa. The 
second or superior layer of the superficial fascia of 
the anterior triangle is Colles’ fascia and is an 
aponeurotic membrane which is very sensitive to 
pain. Passing forward, this layer is represented 
by Scarpa’s fascia of the abdomen and the sus- 
pensory ligament of the clitoris. Acrass the 
vaginal orifice it is represented by the sensitive 
hymen. Posteriorly it is reflected behind the 
transverse perineal muscles and blends with the 
two layers of the triangular ligament and the 
perineal body; laterally, Colles’ fascia is attached 
to the rami of the pubicarch. This fascia forms 
the floor of the superficial perineal interspace, 
the roof being the inferior layer of the trian- 
gular ligament. 

The deep perineal fascia is the urogenital dia- 
phragm or triangular ligament. It also consists 
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Fig. 2. Dissection of the female perineum. On the right 
side Colles’ fascia is removed showing the sensory innerva- 
tion and blood supply of the superficial perineal interspace 
and ischiorectal region. On the left side Colles’ fascia is 
reflected showing the vestibular bulb and gland and the 
inferior layer of the triangular ligament cut to show the 
artery of the bulb in the deep perineal interspace. In the 
ischiorectal fossa the anal fascia is removed and the space 
cleared showing the location of the pudic vessels and nerves. 


of two layers that become continuous behind, 
blending with the perineal body and Colles’ 
fascia. Anteriorly these layers are separate; 
laterally and anteriorly, both layers are attached 
to the pubic arch and between them is situated 
the deep perineal interspace. 

A study of these fascial planes demo 1S 
the ease by which the spaces may be in. strated 
and the contained structures subjected to the 
influence of the solution for a considerable time, 
owing to the impervious nature of the fascize and 
their attachments,when intact, making it impos- 
sible for the solution to escape except anteriorly 
from the superficial interspace beneath Colles’ 
fascia. 

The perineal spaces. The superficial interspace 
contains all of the sensory nerves of the anterior 
triangle except a few fibers of the genitocrural 
and ilio-inguinal nerves. It also contains the 
principal vessels, the superficial muscles, and the 
vestibular bulb and gland (Bartholin’s gland), 
the location of which must be remembered or 
failure may result if injection is made into them. 
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Fig. 3. Diagram illustrating the fascial planes and 
spaces governing the extent of the anesthetic infiltration. 
Note the anterior projection of the ischiorectal space. 


The deep perineal interspace contains no nerves 
necessary to block in labor; the dorsal nerve of the 
clitoris, which enters this space, leaves it and 
passes into the anterior portion of the superficial 
interspace. 

The ischiorectal fossa is generally stated as 
being situated in the posterior triangle, but 
reference to Figs. 3 and 4 will show that there 
is an anterior projection between the levator ani 
and the superior layer of the triangular ligament 
passing nearly to the symphysis. ‘The solution 
will readily infiltrate the loose tissue of the space, 
but it is necessary to use a greater amount than 
in the anterior injection. Alcock’s canal, which is 
a sheath formed by the obturator fascia, contains 
the »dic nerves and vessels supplying nearly all 
the’ ‘uctures of the perineum. The situation of 
this structure, about 4 centimeters above the 
margin of the tuberosity, marks the depth to 
insert the needle for the injection. Care must be 
used not to make the injection into the obturator 
muscle or the dissipation of the solution may 
prevent sufficient anesthesia of the perineum. 
If the solution is injected into the fossa, it will 
have effect upon the perineal nerve and also the 
hemorrhoidal and sacral nerves giving sensation 
to the structures of the posterior trjangle. 


TECHNIQUE 
1. Prepare a 2 per cent solution of novocaine 
in normal saline, sterilize it by boiling, allow it to 
cool, and add % of a minim of r:1000 solution 
of adrenalin chloride to each cubic centimeter. 
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canal and the antérior projection of the ischiorectal 
fossa. 


2. Palpate the pubic arch to be sure of the 
landmarks. 

3+ Wash the site of each injection with alcohol 
or benzin followed by the official tincture of iodine. 

4. Spray each site lightly with ethyl chloride 
before entering the needle. 

5. In the anterior triangle enter the needle 
2 to 4 centimeters above the lower margin of the 
vagina and 2 centimeters from the rami. Pass 
the needle 2 to 4 centimeters in depth, corres- 
ponding to the level of the hymen or its remains, 
and the expression of sudden pain as the needle 
meets the positive resistence of Colles’ fascia 
will indicate the proper depth; pass the needle 
through the fascia and inject the solution. In 
the anterior triangle, use 114 cubic centimeters 
of the 2 per cent solution for each injection. 

6. In the posterior triangle incline the needle 
laterally and enter it midway between the anus 
and tuberosities to a depth of 4 centimeters. In 
the posterior triangle use from 5 to 10 cubic cen- 
timeters of a 1 per cent solution in each injection. 
Varying as to the adiposity of the subject. 

7. The injections are made bilaterally. 

8. Primipara require only the anterior injec- 
tion. 

9. Multipara may require both anterior and 
posterior injections. 


SUMMARY 


1. No adverse results have followed nearly 
100 injections. A slight superficial necrosis of the 
inner lips of the labium has followed the injection 
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of stronger solutions of adrenalin, but this in all 
cases cleared without harm. 

2. Anesthesia begins in a few minutes and is 
prolonged two to four hours. 

3. Lacerations are diminished in number and 
extent, for the consciousness without pain of the 
patient allows retardation or advancement of the 
presenting part at will, thereby developing the 
fullest elasticity possible. 

4. Hemorrhage from lacerations is greatly 
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diminished, due to the adrenalin and lessened 
extent of tears. 

5. Repair is greatly facilitated because of the 
duration of the anesthesia. 

6. Benzin or alcohol and iodine sterilization of 
the obstetric area can be rapidly and painlessly 
carried out under this procedure when the poste- 
rior triangle is infiltrated. 

7. The general practitioner can safely and easi- 
ly apply the method at the bedside. 


AN OPERATION FOR BACKWARD AND DOWNWARD DISPLACEMENTS 


OF 


THE UTERUS 


By JOHN M. ALLEN, M.D., F.A.C.S., St. Jounspury, VERMONT 


HE operation described below has been 
performed fourteen times during the past 
twelve months and has given so uniformly 

good results in all these cases that the writer 
deems it worthy of report. The fourteen patients 
presented varying degrees of backward and 
downward displacements of the uterus, from 
simple retroversion to complete prolapse. The 
ages ranged from 25 years to 64 years. In most 
of the cases repair of the pelvic outlet as well as 
attention to the cervix uteri was necessary. 
Where the cervix was badly lacerated, much en- 











Fig. 1. First step. Two parallel strips A cut from the 
rectus sheath. 


larged, or greatly elongated, it was amputated 
by the circular method, which measure of course 
lightened the load markedly. 

The abdomen is opened in the midline by a 
four-inch incision, the lower limit of which is 
about one and one-half inches above the symphy- 
sis pubis. The skin and fat are pushed back 
from the edges for one-half inch throughout the 
whole length of the incision and any work upon 
the adnexa or lower abdominal contents is carried 
out. Holding the edge of the rectus sheath taut, 

















Fig. 2. Second step, showing forceps pushed through 
broad ligament just below round ligament, from behind 
forward and up through peritoneum, posterior rectus sheath, 
and fibers of rectus muscle, ready to grasp end of strip. 
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Third step, showing uterus C with incision at 6 
and strips A ready to be sewed in cross incision on posterior 
surface of uterus between uterine ends of round ligament. 


Fig. 3. 


a strip of this about one-fourth of an inch wide 
is cut from the margin as long as the incision. 
The upper end is severed and the lower end is 
left attached. The uterus is next brought up 
high enough to make the posterior surface easy 
of access as low as the origin of the round liga- 
ments, and a shallow cut is made across this sur- 
face from the origin of one round ligament to 
the same point upon the other side. In making 
this cut the knife is held at an angle to the uterus 
of forty-five degrees, so that later on the incision 
may be completely closed. The uterus is then 
drawn to one side and held firmly while the next 
important step is taken. An eight-inch hemo- 
stat, with jaws curved to a right angle with the 
blade, is thrust from behind forward through the 
broad ligament on a level with the end of the 
incision on the posterior surface of the uterus, 
and made to traverse the following structures 
in the order named: the parietal peritoneum and 
posterior rectus sheath, the fibers of the rectus 
muscle. Thence it is made to emerge at the 
edge of the wound without having pierced the 
anterior sheath of the rectus, and at or near the 
level of the lower end of the incision in this latter 
structure. The jaws of the hemostat are then 
opened and the free end of the strip of the rectus 
sheath previously cut is grasped and the haemo- 
stat is withdrawn until the jaws appear at the 
point where they entered; i.e., at the end of the 
groove in the uterine wall just below the round 
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lig. 4. Fourth stepin the operation, showing the uterus 
in the opening with the strips sewed in the incision and to 
each other. 


ligament. The same procedure is carried out 
upon the opposite side, the ends of the strips are 
cut to proper length if too long, and they are then 
sutured carefully to the bottom of the groove 
with twenty-day gut. The ends may be made 
to meet in the midline of the uterine wall or may 
overlap. The cut in the uterus is then sutured 
with fine gut and one or two stitches are made to 
include the strip, the round ligament, and the 
broad ligament on either side. The uterus will 
then be seen to be in most excellent position, 
hanging free and unattached to other structures, 
and no raw surface for adhesions will be found 
other than the small area upon the two small 
strips of aponeurotic tissue, which is almost negli- 
gible in amount. 

The chief advantage claimed for this operation 
is that the new support is made of tissues which 
will not stretch out in a few months after active 
life has been resumed. Also, the uterus is 
made one of two links of a chain which will hold 
the vaginal walls in place. Better anatomic 
position is secured and maintained than in many 
of the other varieties of operations for the relief 
of these conditions. 

All patients so far have been completely re- 
lieved of the distressing symptoms complained of 
prior to operation. It is of course obvious that 
this method can only be used in patients past 
the menopause, or in others where the tubes have 
been tied or other means of sterilization employed. 
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SPONTANEOUS EVOLUTION IN SHOULDER PRESENTATIONS 


WITH REPORT OF A CASE 


By RALPH M. CARTER, A.B., M.D., GREEN Bay, WISCONSIN 


TEPHENSON, ina recent article, states that 
spontaneous evolution in transverse pres- 
entations has been observed only twice in 

13,000 consecutive labors at the Johns Hopkins 
hospital, and all authorities agree that it is a 
very unusual occurrence. On account of its 
rarity, therefore, a report of the following case 
may be of interest. 


On February 27, 1916, I was called to attend Mrs. K., 
living eleven miles in the country. I found a woman of 
34, five feet six inches in height, and well developed. She 
informed me that she had passed through five previous 
labors, all normal and not particularly difficult. Pains 
in the present labor began about 5 p.m., and the bag of 
waters ruptured about 8 p.m., followed shortly by the pro- 
lapse of an arm. Hard pains then ceased, except for an 
occasional one. A midwife was in attendance, but with 
the prolapse of the arm, she rightly decided that the case 
was beyond her skill. 

Under conditions as aseptic as possible considering the 
circumstances, I made an examination with light anzs- 
thesia, administered by the midwife. I found a right 
scapulo-anterior, with prolapse of the left arm, which was 
of good color. The cervix was fully dilated, and the 
uterus closely applied to the foetus in the condition of 
Kilian’s “passive contraction.” The shoulder was firmly 
wedged into the pelvis, and it was impossible to get the 
hand into the uterus to perform a version without using 
more force than I cared to employ under the circumstances, 
with absolutely no skilled assistance at hand. As the 
uterus was not markedly thinned, there were no hard 
pains, and the patient’s general condition was excellent, I 
decided to move her to the hospital. She stood the trip 
in the auto very well, arriving at the hospital at the end 
of the eleven mile drive in practically the same general 
condition as when we left her home. She had a few pains 
en roule, but they were not hard ones. 

A few minutes after her arrival, the pains increased 

markedly, both in number and intensity, and in a short 
time, she was having violent bearing down pains at 
intervals of two or three minutes. She was placed imme- 
diately on the table, and light ether anesthesia adminis- 
tered. The prolapsed arm had now become very much 
swollen and congested, and the shoulder had rotated 
beneath the pubis. Almost without a pause, spontaneous 
evolution by the method of Douglas took place. The 
‘chest, abdomen, and breech were consecutively forced 
over the perineum, followed by the legs and the other arm, 
after which the head was extracted without difficulty. 
The placenta followed within five minutes. 

The child was dead, but as shown by the changes occur- 
ring in the prolapsed arm, death had been very recent. It 
weighed six pounds, and was fully developed. The neck 
was markedly elongated. 

The mother made an uneventful recovery, and left the 
hospital on the eleventh day. 


Transverse presentations are always pathologic. 
While the above case demonstrates that they 





sometimes terminate spontaneously, yet with 
very rare exceptions, the children all die, and 
very frequently the mothers, if aid is not given. 
If left to Nature, several terminations are 
possible: 

1. Spontaneous rectification may occur. This 
usually takes place during the last month, and is 
brought about by the contractions of pregnancy. 
It occasionally occurs during the early part of 
the first stage. 

2. Spontaneous version may be brought about 
during the first stage of labor, or rarely, in the 
beginning of the second. The head or the 
breech may come to lie over the inlet, usually 
the former. 

3. Spontaneous evolution may take place. 

4. The pains continue, no advance is possible, 
the uterus ruptures, and the patient dies from 
hemorrhage or infection. 

5. The pains may cease, the foetus be retained 
and become infected, decomposing and giving rise 
to a physometra, in which condition general 
sepsis and death usually follow. 

Spontaneous evolution may take place accord- 
ing to one of three methods: (1) That of Roederer, 
also known as spontaneous expulsion, or evolutio 
corpore conduplicato. This is much rarer than 
ordinary spontaneous evolution, and requires a 
much roomier pelvis in proportion to the size of 
the foetus. The shoulder is forced down into 
the pelvis, and the body is bent, bringing the 
head and thorax into apposition. Both the 
latter enter the pelvis together, and emerge 
simultaneously from the vulva, following the 
birth of the shoulder. (2) The method of Doug- 
las, of which the above case is an illustration. 
In this method, which usually occurs in cases 
with prolapse of an arm, the head is arrested 
above the inlet, the neck becomes very much 
elongated, and the chest, abdomen, and breech 
are forced out alongside the arm, followed by the 
legs, the other arm, and the head. (3) The 
method of Denman, which is the rarest of the 
three. This usually takes place in back posterior 
positions. The head rotates posteriorly, the 
shoulder ascending simultaneously with the 
descent of the breech, which finally comes down 
and out. A fourth method, or at least a hitherto 
undescribed modification of the method of 
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Douglas, has recently been observed by Stephen- 
son. In his case, the left shoulder with pro- 
lapsed arm became fixed beneath the pubic arch, 
as in Douglas’ method. Following this, the but- 
tocks emerged from the outlet with their anterior 
surface in contact with the inner surface of the 
arm. This latter method must be extremely 
rare, and the force required for it to take place is 
undoubtedly very great. 

The above-described mechanisms, while they 
are very interesting in that they demonstrate the 
marvelous adaptability of the processes of Nature 
to unusual circumstances, occur so rarely in 
practice that they should never be depended 
upon. 

For spontaneous evolution to occur, we must 
have a roomy pelvis, a small, easily molded 
foetus, and very strong pains. It always occurs 
late in the second stage. Once started, however, 
the rapidity with which the process is completed 
is astonishing, a fact which has been remarked 
upon by several observers, and illustrated in my 
own case. From the onset of the severe pain to 
the birth of the placenta the time was fifteen 
minutes. The total duration of labor was eight 
hours. 

Since it is practically impossible to predict 
in which cases evolution will take place, and since 


the results of neglected transverse presentations 
are so serious, expectancy, in the hope of evolu- 
tion, has no place in the treatment of this class of 
cases. If seen early in labor, a short wait to see 
if spontaneous rectification or version will occur 
may be justified. If neither of these takes place, 
version should be performed as soon as conditions 
will permit. Oftentimes deep anesthesia will 
allow turning, where otherwise it appears im- 
possible. Above all, gentleness and care in all 
manipulations should be the first consideration, 
and if the shoulder is deep in the pelvis, the uterus 
contracted closely about the child, and the 
latter does not turn easily, attempts at version 
should be abandoned. If the lower uterine seg- 
ment is greatly thinned, version is contra- 
indicated, as a rupture will almost surely occur. 
In these cases, decapitation should be performed. 
In exceptional circumstances, when the child is 
living, the woman is in good condition, and the 
surroundings favorable, cesarean section may be 
considered. 
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BLOOD TRANSFUSION WITH PARAFFIN-COATED NEEDLES AND TUBES 


By BETH VINCENT, M.D., F.A.C.S., Boston 


HE results obtained by the transfusion of 
blood are probably less dependent upon the 
particular method employed than upon any 

other factor pertaining to the subject. The 
indications for a transfusion and the selection of 
the donor are more important than the technique 
of the operation. The therapeutic value of the 
blood is the same whether transferred by the 
citrate method as described by Weil! and Lewi- 
sohn?, with the glass cylinders of Kimpton and 
Brown,’ the pipet-cannula apparatus of Satterlee 
and Hooker,‘ or by the syringe method of Linde- 
man.» For this reason each surgeon should 
familiarize himself with the method which suits 
his own needs. The following method has been 

1Weil, Richard. J. Am. M. Ass., rors, lxiv, 425. 

2Lewisohn. Surg., Gynec. & Obst., 1915, xxi, 37. 

8 Kimpton and Brown. J. Am. M. Ass., 1913, July 12. 

4 Satterlee and Hooker. J. Am. M. Ass., 1916, Feb. 26. 

5Lindeman. Am. J. Obst., N. Y., 1913, vi, 28. 


useful to me and may meet the requirements of 
other operators. 

For the past three years I have used a glass tube 
or flask with a paraffin coating which inhibits the 
coagulation of blood and allows ample time to 
transfer it from donor to recipient. The tube 
resembles in principle and differs in shape from 
the cylinders described by Kimpton and Brown 
and the pipet of Satterlee and Hooker.’ This 
method is easy and practical but requires a skin 
incision to expose the vein in both donor and 
recipient which is not necessary in many Cases. 

Recently I have modified the tube so that it 
can be used with a needle of special design which 
obviates the skin incision on individuals with 
suitable veins. After a year’s experience with 
the needle and tube at the Massachusetts General 
Hospital and in my private work I find that this 


6 Satterlee and Hooker. Surg., Gynec. & Obst., 1914, xix, 235. 
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is the case with the donor, at least, in a large per- 
centage of transfusions. 

The tube (as shown in Fig. 1) is a cylinder with 
a capacity of 300 cubic centimeters, the upper 
end of which is closed with a rubber cork. About 
3 centimeters below the end is a side opening 
where connection is made with a bulb syringe 
which is used to express the contents of the tube. 
The lower end of the cylinder terminates in a glass 
tip, through which the blood enters and leaves 
the tube. About 2 centimeters above the end 
of the tip is a ground glass joint by means of 
which a tight connection can be made with the 
needle. 

The needle is 6 centimeters long and consists of 
a shaft and a socket of about equal length. The 
socket, which is the special feature of the needle, 
is made of an unusual depth so that there is no 
contact between the needle and that portion of 
the glass tip which projects into the socket below 
the ground glass joint. The needle is made in 
two sizes, number 14 and 16 gauge. I find that 
I use the larger size in most cases. 


PREPARATION OF TUBE AND NEEDLE 

The tubes are cleansed with hot water, wrapped 
in a towel with the cork and a short piece of 
rubber tubing and sterilized and dried in the 
autoclave. The process of coating the tubes with 
paraffin is then carried out under aseptic condi- 
tions. I have used 54° paraffin and various mix- 
tures of stearin, paraffin and vaseline for coating 
but find that a commercial article sold under the 
name of “ parowax”’ serves all practical purposes. 

The paraffin which has been melted and steril- 
ized in a metal dish is aspirated into the lower end 
of the tube and the outlets are covered with pads 
of gauze while the tube is turned to make the wax 
run over all the inner surface. The excess of 
paraffin is allowed to run out at the tip, leaving a 
small amount in the tube to cover the cork when 
the tube is placed upon end to cool. This forms 
a disc of wax which makes the cork airtight, a 
condition which is essential to the proper use of 
the tube. As the tube cools a coating of paraffin 
appears on the inner surface. One should make 
sure that this covering is uniform and that the 
outlets are patent before the tubes are done up in 
sterile towels and put aside for future use. 

The needles are cleansed, dried, and heated 
until sterile in a dish of melted paraffin. With 
sterile forceps a needle is then taken from the 
dish and the excess of wax is removed by shaking 
or by blowing air through the needle with a bulb 
syringe during the process of cooling to prevent 
the formation of a plug of wax in the lumen. The 


needles are then sterile and coated and can be kept 
in a sterile box until needed. 

This process of coating the tubes and needles 
requires some practice and is bothersome to the 
surgeon. It is one of the disadvantages of the 
method but the work can be delegated to any 
intelligent nurse. Prepared and put up in this 
way the needles and tubes may be kept indefi- 
nitely and are always ready for immediate use. 


USE OF NEEDLE AND TUBE 

The method of using the needle and tube 
varies with the case to be transfused and the 
experience of the operator. The tube should be 
used without the needle in cases in which the 
veins of both donor and recipient are small or 
hidden by a heavy layer of subcutaneous fat, or 
when the surgeon lacks practice in vein-puncture 
and is unable to enter the vein without causing a 
hematoma. Under these circumstances it is 
advisable to expose and open the vein through a 
skin incision and insert the tip of the tube directly 
into the vein as described by Kimpton and 
Brown. ‘The blood is usually taken from one of 
the larger veins in the donor’s elbow; while any 
vein in the arm or leg which will admit the glass 
tip can be used in transferring the blood to the 
recipient. 

In most transfusions the veins of the donor are 
large and easy to puncture with the needle while 
the veins of an anemic recipient are apt to be 
small and hard to locate. For this reason it is 
usually advisable to take the blood from the 
donor into the tube by means of the needle, then 
disconnect the needle from the tube and inject 
the blood into the recipient through the glass tip 
which is inserted directly into a small vein previ- 
ously exposed by skin incision. 

Figure 2 shows the manner of using the needle 
and tube to take the blood from a vein at the 
donor’s elbow. The arm is prepared with iodine 
and a small amount of novocain is injected into 
the skin over the selected vein which is made 
prominent by a tourniquet applied above the 
elbow. The application of the tourniquet is 
important; it should be placed directly on the 
skin and adjusted by the operator so as to secure 
the maximum venous tension without stopping 
the arterial flow. The needle is connected to the 
tube before making the puncture and inserted 
into the vein toward the wrist. As soon as the 
vein is entered the blood appears at the bottom 
of the tube and steadily rises to the top by virtue 
of the pressure in the vein. The rate of flow is 
increased if the donor “works the fist” during the 
procedure. When the tube is filled, which 
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Fig. 1. Coated glass tube with needle and bulb 
syringe. 


usually takes three or four minutes, the flow is 
checked by releasing the tourniquet. This 
should be done before the needle is removed to 
avoid the formation of a hematoma. As the 
needle, still attached to the tube, is withdrawn 
pressure is made over the vein at the site of 
puncture. The needle is then disconnected from 
the tube and rinsed in cold salt solution. Dur- 
ing this time the tube is kept in a horizontal posi- 
tion with the tip up to prevent the escape of blood. 
To complete the transfer, place the finger over the 
upper opening of the tube to control the flow of 
blood, depress the lower end and insert -the tip 
into the vein of the recipient. 

Figure 3 shows a tube half filled with blood 
which is being injected by this technique into the 
internal saphenous vein just above the ankle. 

The average transfusion requires at least 600 
cubic centimeters of blood. In most cases, if a 
hematoma does not form around the vein, it is 
possible to take two and sometimes three tubes of 
blood from the same vein by reinserting the 
needle through the original skin puncture. It is 
not necessary to use a fresh tube and needle for 
each transfer of blood. If cleansed immediately 
with cold salt solution they may be employed a 
second or even a third time in the same trans- 
fusion. A single tube and two needles usually 





lig. 2. Shows use of needle to take blood from vein at 
the elbow. 


suffice for a transfusion although one should 
always be prepared with at least two coated 
tubes and extra needles. 

The combination of needle puncture for the 
donor and incision for recipient is the practical 
method in most transfusions, but under certain 
circumstances it is possible to use the needle on 
both the donor and the recipient. In such cases 
after the tube has been filled with blood from the 
donor as already described a needle is inserted 
into the median basilic or median cephalic vein 
of the recipient made prominent by a tourniquet 
above the elbow. As soon as blood flows from 
the needle the tourniquet is loosened, the tube, 
filled with blood, is connected with the needle 
and the contents expressed by means of the 
syringe. 

This needle and tube méthod without incision 
applies especially well to the infant with an open 
anterior fontanelle where the blood is injected 
into the superior longitudinal sinus as suggested 
by Helmholz.! 

1Helmholz, H. F. Am. J. Obst., N. Y., rors, Sept. 
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Fig. 3. Shows technique of inserting glass tip into vein 
which has been exposed and opened through skin incision. 
Position of tube to inject blood into internal saphenous 
vein. 


In my last seven cases of hemorrhagic disease 
of the newborn I have employed this method 
with very satisfactory results. The blood is 
taken by means of the needle from an elbow vein 
of the father who usually serves as the donor. 
One half a tube or 150 cubic centimeters of blood 
is sufficient as the amount required to transfuse 
these cases varies from go to 120 cubic centi- 
meters. The infant is placed at the end of a 
table with the head on one side, as shown in Fig- 
ure 4, and held firmly in this position by an 
assistant. The needle is inserted at the posterior 
angle of the anterior fontanelle exactly in line 
with the sagittal suture. The sinus is just 
beneath the skin and dura and large enough at 
this point to be located easily even in a newborn 
infant. As soon as the needle enters the sinus 
the fact is revealed by the flow of blood from the 
outer end. The needle is then held firmly in 
place while connection is made with the tube and 
the blood is slowly injected. The blood must be 
injected slowly to avoid a too rapid increase of 
intracranial pressure. In two of my cases this 
caused vomiting and disturbed respiration which 
corrected itself as soon as the flow of blood was 


lig. 4. Shows position of infant’s head and point at 
which the injection of blood is made into the longitudinal 
sinus. 


checked temporarily. Air pressure in the tube 
should be released by detaching the syringe before 
the needle is withdrawn. There is no bleeding 
of any amount from the sinus even if the puncture 
has been made with a fairly large needle. 

The chief disadvantage of this method of trans- 
fusion lies in the preparation of the needles and 
tubes but this process is not difficult and may be 
done in advance. The coated needles and tubes 
can be kept indefinitely and are always ready for 
immediate use. In practice the method is cer- 
tain and flexible. The combination of needle 
and tube allows the surgeon to make a choice of 
procedures to suit his own operative experience 
and the need of the individual case. The tube 
with open incision is a sure method for any trans- 
fusion and under favorable conditions the use of 
the needle with the tube materially simplifies the 
operation. 
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WIRING THROUGH THE OBTURATOR FORAMEN FOR SYMPHYSIS 
PUBIS SEPARATION 
FouR-INCH SEPARATION OF THE SYMPHYSIS PuBIS, PROTRUSION OF BLADDER BETWEEN THE 
SEPARATED BONES, ANKYLOSIS OF THE SACRO-ILIAC JOINTS; INVALIDISM, FAILURE OF 
POSTURAL AND SUPPORTIVE MEASURES; RESTORATION OF PELVIC GIRDLE BY 
WIRING THROUGH THE OBTURATOR FORAMEN 
By SYLVESTER J. MCNAMARA, A.M., M.D., F.A.C.S., BROOKLYN 


EPARATION of the symphysis pubis 
sufficient to cause invalidism is rare. 


The history of the case is that of a woman 38 years 
old; the mother of six children. The patient is of small 
stature and is inclined to be corpulent. She was attended 
by the same physician in all six confinements, the last 
one being instrumental. She was not able to get around 
after the last confinement, unless she supported herself 
on a chair which she pushed in front of her. 

Six months after her last delivery she was taken with 
severe pains in her right side and was removed to the Kings 
County Hospital, where she was operated on for acute gall- 
bladder disease. When it was time to leave the bed it 
was found that she could not walk, and an examination 
showed a separation of the symphysis pubis to the extent 
of four inches, with a fluctuating tumor between the 
separated bones, which was found to be bladder. 

Postural treatment and various devices were used, but 
the patient complained so bitterly that they had to be dis- 
continued. Compression by various appliances, including 
support by a plaster-of-Paris girdle taking one thigh, was 
tried, but with no success. A stout pigskin girdle rein- 
forced and shaped to her hips was put on and she was al- 
lowed to go home. 

At no time were we able to bring the separated ends of 
the bones near enough together to hope for union even 
though we could find a device to hold them there. 

Furthermore all attempts to bring the symphysis to- 
gether caused the patient to cry out with the intense pain 
produced at the sacro-iliac joints. After a short time at 
home she returned to the hospital in about the same con- 
dition we first found her. After various consultations 
with my colleagues on the gynecological and obstetrical 





Fig. 1. Four-inch separation of symphysis pubis. 


services, as well as with the general and orthopedic surgeons, 
it was decided to bring the bones together by surgical means. 
The study of the symphysis in the dried specimen did not 
argue well for plating, owing to the cancellous nature of the 
bone, irregularity of surface, and the nature of the strain. 
The obturator foramen presented one possible route for 
safe and firm support. 

A crescentic incision about seven inches long was made, 
exposing the space between the separated ends, and the 
separated ends of the joint were exposed, mostly by blunt 
dissection. As the patient was in the elevated lithotomy 
position, a catheter was placed in bladder because of the 
unusual distortion of the urethra and displacement of the 
bladder. The field of operation was enlarged by a longi- 
tudinal incision downward. An attempt was made here 
to bring the separated joint together by two of the as- 
sistants making lateral pressure, but without result. 

The patient was turned on the side and one of the as- 
sistants with all his weight and strength and a jumpy- 
jerky motion finally succeeded in breaking up the adhe- 
sions that had formed at the sacro-iliac joint and allowed 
the separated symphysis to come together. 

The patient was replaced in the dorsal position, and with 
one finger behind the pelvic bone the obturator foramen 
was located on the patient’s left. A gigli needle was passed 
on the finger, followed by carrier, and a No. 12 silver wire 
was carried over to the right side and passed from within 
out and brought together in front and slowly twisted, 
assisted at each twist by lateral compression. Particular 
attention was given to see that the bladder and urethra were 
not injured either by the compression or by the suture. 

As the separated ends came closer and closer together, 
the twisting of the wire became more difficult, chiefly 
for two reasons: first, the receding oblique surface of 





Fig. 2. Showing distortion of the sacro-iliac joint. 
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Fig. 3. Post-operative roentgenogram showing wire 
through the foramen and plate across the symphysis. 


the symphysis, and second, the strain of the silver wire 
as evidenced by the great force necessary to twist it. 
The wire was twisted until the bones were in contact, the 
ends of the symphysis having been previously curetted. 

Feeling that this single suture did not fulfill all the 
requirements for fixation of the pelvic girdle, two single 
Lane plates, one screw in each end, were placed across the 
symphysis, and the wound closed, leaving a small gutta- 
percha drain in each angle. 

Convalescence was rapid and complete. Healing took 
place per priman throughout except at the site of one drain, 
which continued to discharge a serosanguinolent fluid of 
small quantity which was later found to be due to a small 
piece of the gutta-percha drain that became separated and 
kept up the irritation. 

KXight weeks after the first operation, as the roentgeno- 
grams showed that the screws in the Lane plates had be- 
come dislodged, the plates were removed, perfect union 
followed, and the patient was allowed to sit up with a 
supporting belt on. 

It was now about 18 months since she had walked un- 
aided, and it was necessary for the patient to learn again 
how to step. This was accomplished and she left the hos- 
pital walking very well on the level, but a little diffident 
on going up and down stairs. 


Fig. 4. Roentgenogram showing result 6 months after 
operation. 


It is now more than six months since the silver wire was 
inserted through the obturator foramen and up to this time 
it has given no sign of its presence there. 


CONCLUSIONS 

1. That inability to walk during the post- 
partum convalesence should call for an examina- 
tion of the symphysis pubis. 

2. That any separation of the pubic joint 
should call for a retention apparatus of suitable 
size and fitted to keep the separated bones in 
contact. 

3. That in cases of unusual separation which 
are of long standing, the obturator foramen 
affords the safest and surest method of restoring 
the integrity of the pelvic girdle. 

4. That in our hospital records no case has 
presented itself requiring operative procedure for 
separation, nor has any analogous case been found 
in surgical literature. 





TRANSPLANTATION OF THE ABDUCTOR HALLUCIS TENDON IN THE 
SURGICAL TREATMENT FOR HALLUX VALGUS 


By JOSEPH E. FULD, M.D., New York 


Instructor in Operative Surgery, College of Physicians and Surgeons, Columbia University; Assistant Visiting Surgeon, Gouverneur Hospital 


NY operation for hallux valgus must have 

in view (1) the correction of the deformity, 

(2) the prevention of recurrence, (3) the 
preservation of the longitudinal arch. 

The usual operation of the resection of the 

head of the metatarsal bone meets only the first 

requirement. To meet the second requirement, 


I devised and found feasible a transplantation of 
the tendon of the abductor hallucis from its 
usual insertion in the plantar surface of the base 
of the first phalanx to the periosteum covering 
the middle of the inner surface of the same bone. 
To meet the third requirement, I have confined 
the bone section to the exostosis, when possible, 
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Fig. 1. Showing bony projection. A-B, Line of 
excision: 


without resection of the head, and follow this by 
suture of the capsule over the denuded bone area, 
deep to the transplanted abductor tendon, to 
prevent involvement of the transplanted tendon 
in the subsequent and inevitable callus. 

The histories of a moderately large number of 
cases treated by this operation show that it 
will be rarely necessary to resect the head of the 
metatarsal bone. 

After a thorough trial of the various operative 
methods, this operation has given me the best 
results. The simplicity, ease, and safety with 
which it can be performed, in my opinion, warrant 
its trial in these cases. It allows the patient 
to walk well and absolutely without pain; the 
great toe remains in perfect position and is natur- 
ally mobile; and it does not affect the weight- 
bearing function of the foot. 


TECHNIQUE 
The steps of the operation are as follows: 
1. Under general anesthesia, forcibly move 
the great toe in all directions, stretching the 
contracted tissues. 





Y 


PAW ODS Vulo 


Fig. 3. B, Bony projection; 7, tendon of abductor 
hallucis; C, capsule. 





Fig. 2. C, Capsule; T, tendon of abductor hallucis to 
be transplanted. 


2. Paint the foot and toes with iodine. 

3. Make a slightly curved incision, about two 
inches long, beginning one-half inch in front of the 
bony prominence on the inner side of the great 
toe. A semicircular flap of skin and subcutane- 
ous tissue is dissected free from the bursa and 
turned down over the joint, so that the sub- 
sequent scar will not be at a point of pressure 
(Fig. 1). 

4. The soft parts are retracted. The tendon 
of the abductor hallucis is now seen under the 
head of the metatarsal bone and is dissected 
free from its attachment to the base of the first 
phalanx (Fig. 2). 

5. A flap is now made, including the bursa, 
capsular ligament, and periosteum, and turned 
down, exposing the bony deformity to view 
(Fig. 3). 

6. Apply the chisel to the bone at the junction 
of the condyle and globular head of the meta- 





Fig. 4. 7, Tendon transplanted and sutured; C, capsule 
sutured. 
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tarsal, and excise the hypertrophied bony 
projection longitudinally backward (Fig. 3). 

7. Irrigate the wound with hot saline solution. 

8. Replace the capsule to cover the raw 
surface of the bone and fix it with catgut 
sutures. 

g. The tendon of the abductor hallucis is now 
transplanted to the middle of the inner surface 
of the first phalanx, and sutured with fine silk, 
or Pagenstecher thread, to the periosteum 
(Fig. 4). 


to. Close skin in usual manner. 

11. A plaster-of-Paris bandage is applied to 
the foot and toe, holding the toe in a slightly 
overcorrected position, and allowed to remain for 
a week or ten days. 


AFTER-TREATMENT 
If the patient carefully observes instructions 
as to the wearing of properly shaped shoes, no 
further post-operative treatment will be neces- 
sary. 





APPARATUS FOR USE AFTER HARE-LIP OPERATIONS 


By HERBERT L. SMITH, M.D., Nasnua, New HAmpsHIRE 


)\OR many years I have used a device made 
of brass spring wire to take the strain from 
the sutures after hare-lip operation. The 

wire is bent into a shape something like a broad 
wishbone, the end of each arm pushing the cheek 
and lip toward the median line. Ordinary corn 
plasters are fixed to the loops of the wire. These 
will adhere to the skin for ten days or more. 
Although I use deep tension sutures of silk on 


Fig. 1. Device made to keep the strain from sutures 
after hare-lip operations. 


the inside of the lip it is chiefly the wire spring 
which holds the edges in position. The mucous 
membrane is sutured with catgut and the skin 
with horsehair. The method of application is 
shown in the illustrations. In this case the ap- 
paratus was made of No. 10 wire. In older chil- 
dren a larger size has sometimes been used. 
The accompanying picture was taken a week after 
operation. 





Fig. 2. Patient one week after operation showing 
device in position. 
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II. BACTERIOLOGICAL TESTS 


By CASSIUS H. WATSON, B.S.. M.D., BrookKtyn 


N a previous communication (1), the author 
reported certain experiments which demon- 
strated that a double salt of iodine—potas- 

sium mercuric iodide—possessed marked ad- 
vantages over iodine for the impregnation of 
catgut sutures. Briefly, the results were as 
follows: 

1. Potassium mercuric iodide in watery and 
alcoholic solutions possesses more than ten times 
the germicidal efficiency of iodine. 

2. Sutures impregnated with this double salt 
have a tensile strength 6.5 per cent greater than 
plain sutures, and 16.5 per cent greater than 
iodized sutures. 

3. Sutures impregnated with the double salt, 
when sealed in tubes containing a suitable storing 
medium, show no deterioration when the tubes 
are subjected to boiling waier. 

The substitution of potassium mercuric iodide 
for iodine seemed to constitute such a distinct 
improvement in the preparation of antiseptic 
sutures that it was deemed desirable to develop 
a method for thus impregnating suture materials, 
and then to subject such products to exhaustive 
bacteriological tests. The experiments reported 
below were planned to determine — 





1. The efficacy of the procedure in producing 
sterile sutures, and 

2. The degree of antiseptic or germicidal 
powers imparted to such sutures by their impreg- 
nation with potassium mercuric iodide. 

To this end, therefore, raw, dehydrated catgut 
sutures were treated with an alcoholic solution 
of this salt, placed in tubes with various storing 
fluids, and the tubes sealed. Heat sterilization 
was omitted in order to make the conditions of 
the test more exacting. All tests were controlled 
with samples of plain, chromic, and iodized 
catgut from several reliable manufacturers. 


I, SUTURES TESTED 
tA. Plain catgut No. 3, impregnated with potassium 
mercuric iodide. Batch 1. 
1B. Plain catgut No. 3, impregnated with potassium 
mercuric iodide. Batch 2. 
2A. 20-day chromic No. 3, impregnated with potassi- 
um mercuric iodide. Batch 1. 
2B. 20-day chromic No. 3, impregnated with potassi- 
um mercuric iodide. Batch 2. 
Iodized catgut No. 3. Manufacturer A. 
4. lodized catgut No. 3, cold process. Manufacturer 


w 


5. 30-day chromic catgut No. 1. Iodized. Manu- 
facturer B. 
6. 20-day chromic catgut No. 2. Iodized. Manu- 


facturer B. 





Catgut sutures impregnated with potassium 
mercuric iodide imbedded in agar infected with staphy- 


Fig. 1. 


lococcus pyogenes aureus. Five-sixths natural size. 


lodized catgut sutures imbedded in the same 
Five-sixths of natural size. 


Fig. 2. 
medium. 
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7. 20-day chromic catgut No. 2. Iodized. Manu- 
facturer B. 
8. TIodized catgut No. 
9. Iodized catgut No. 
10. lodized catgut No. 
11. lodized catgut No. 
12. lodized catgut No. 
13. lodized catgut No. 
14. lodized catgut No. 
15. lodized catgut No. 
16. lodized catgut No. 
17. lodized catgut No. 
18. lodized catgut No. 


Manufacturer C. 
Manufacturer D. 
Manufacturer E. 
Manufacturer F. 
Manufacturer G. 
Manufacturer H. 
Manufacturer I. 
Manufacturer J. 
Manufacturer K. 
Manufacturer L. 
Manufacturer M. 
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II. STERILITY TESTS 

Experiment 1. Technique. ‘The tubes containing the 
sutures were immersed for one hour in warm_ bichloride 
of mercury solution (1:200), drained free from the solution, 
broken, the suture removed with sterile forceps, washed 
quickly and thoroughly in 100 ccm. sterile water, the 
adherent water roughly removed by draining the suture 
against the inner surface of the container, and then im- 
mediately placed in tubes containing 75 ccm. of nutrient 
broth. Duplicates were planted in similar tubes of broth 
covered with a thick layer of sterile liquid paraffin to 
insure anaerobic conditions. All tubes were incubated for 
seven days at 37.5°C. At the end of that time, if no visible 
growth had appeared, as a further control, agar slants 
were inoculated with portions of the broth in which the 
suture had been incubated. Twelve tubes each of lots 
1 and 2 were tested. 

Result. All tubes showed absence of growth, and sub- 
inoculation of the broth on agar proved their sterility. 

Experiment 2. Sutures of both plain and chromic 
catgut impregnated with potassium mercuric iodide were 
not tubed, but instead were preserved in paper envelopes. 
They were subjected to no heat sterilization, and, further, 
no precautions were taken in handling them to prevent 
bacterial contamination. Twelve sutures were tested 
as in Experiment 1. 

Result. All remained sterile. 

Experiment 3. In order to determine whether the 
absence of growth in the broth in Experiments 1 and 2 
was due to the actual sterility of the sutures or to the 
inhibiting action of the impregnating substances on 
bacteria already in the gut, the strands from ten of each 
of the incubated broth tubes of sutures 1 and 2 were re- 
moved under aseptic precautions, washed again in water, 
and planted in fresh tubes containing 75 ccm. of broth. 

Result. In no case was there growth. 


The outcome of Experiments 1, 2 and 3 would 
seem to attest the efficiency of the method for 
insuring the complete sterilization of the suture 
materials. 


Il. COMPARATIVE BACTERIOSTATIC EFFICACY 
OF SUTURES IMPREGNATED WITH IODINE 
AND WITH POTASSIUM MERCURIC IODIDE. 


Experiment 4. Twelve tubes from lots 1A and B and 
2A and B and four tubes each of all the other lots were 
first tested for sterility by the method described above. 
After seven days incubation all were found to be sterile. 

To each tube was then added 0.1 ccm. of a 24-hour 
broth culture of a virulent and actively growing strain of 
staphylococcus pyogenes aureus. Table I shows the re- 
sult after a further incubation of seven days. 


TABLE I. 


TUBES 
Lot , ; 
I 2/3)4|5 6/7 8 9/10\ 11} 12 
_ —|—| | —| | —} | | |__| 
1A...... 0}0'0}0}0'0'0'0'0/0|0/0 
| ee 01/01;0/0};0/;0;0;0;0/0;0/;0 
2A......,0|'0|0/0}/0,0/0/0'0/0|0/0 
9B 24.+2| OOo 0 |; 0 0;0;0;0,0;0/0 
: earn eh a ae ed) ccf | a secre) aut iat 
eae G|G/|G|G|. 
ae G|G/G|G}. 
We ecb G|G/|G/G| 
Ba aelera es G!|G/|G!G 
aera G|}G|G|G 
Sara G|G;0O;0O 
a G|G!|G/G 
area G|G!G|G 
are G|G!|G/G 
fare G!iG|G|G 
TAs ct eens GiG)GiG 
‘a ere era G|G|}G/G 
Os esc G!|G|G|G 
tb Pe G!|!G!|G|G 
TO. GS Gee | 





O, No growth. G, Growth. 


Experiment 5. To test further the inhibiting action 
exhibited by all the sutures of lots 1A and B and 2A and 
B and of two sutures of lot 9 and one suture of lot 18, the 
broth tubes containing these particular sutures were then 
inoculated with a 5 mm. loopful of a 48-hour pellicle of a 
pure culture of bacillus subtilis. The result may be thus 
tabulated. 

TABLE II 





TUBES 

Lot 
Se ae ce Sew. 7|8 9 | 10| 11/12 
1A......0.0'01010,.010/0\|0 0/010 
1B......,0|/0}/0|0]0 0'0'0.00.0.0 
2A......0'0.01010,010/010.0.0.0 
2B......;0|01/01/0/0/0;/0/0/0;0;0/0 
“eS ry Bars A Oe Pe Be ee pee ee oe 

Res, “5 een el |e = oe 


In none of the tubes containing sutures 1A and B and 
2A and B was there growth, while only one tube of lot 9 
showed freedom from infection. The inhibiting power of 
the sutures impregnated with potassium mercuric iodide 
was marked. 

Experiment 6. In order to determine whether the 
inhibition of growth in the tubes containing sutures 1, 2, 
and 9 was due to an antiseptic or a germicidal action, the 
following test was made: 

From six tubes each of lots 1A and B and 2A and B, 
which had been inoculated with staphylococcus, from 
six tubes each of lots 1A and B and 2A and B inoculated 
with bacillus subtilis, and from one tube of lot 9, all of 
which had shown no growth on incubation (Experiments 
4 and 5),0.1, 0.5, and 1.0 ccm. of the broth was pipetted 
in 75 ccm. of fresh broth. The purpose was to dilute the 
possible content of impregnating substance dissolved from 
the suture in the first broth tube and by this dilution to do 
away with any purely inhibiting action. If growth 
occurred, it would then show that the suture possessed 
merely antiseptic properties; while, if no growth occurred, 
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it would indicate that the catgut contained a sufficient 
amount of the impregnating substance not only to imhibit 
but actually to kill the organisms. The result is shown 
in Table ITI. 


TABLE III 
TUBES 
Lot _Staphylococcus _B. Subtilis — 

ri/2isia)|/5 16) 7 | 28 16 | soja) ze 
1A........0}0/0/0}0/0/0/0/0/0/0/0 
ae 0};0}0'}0};0/}0)}0}0/0}0/0/0 
2A.......,0|/0}0/0}0/}0|0}0/0}0/0/0 
De skce dione 0|}0/0!/0/0};0/0/0/}0/0;0;0 
oe ct eee ees tee eee ee eee es es soos 








Experiment 7. Sutures of lots 1, 2, and 12 were washed 
in sterile water, placed in deep petri dishes, then covered 
with fluid agar which had been inoculated with staphy- 
lococcus aureus, and the plates incubated. 


It was felt that such an experiment would, 
in the first place, approximate in vitro the con- 
ditions existing about a suture planted in human 
tissues; further, it would demonstrate to what 
degree impregnating substances diffuse through 
such a medium and to what extent an antiseptic 
or germicidal zone is thus created. 

Figures 1 and 2, show in a striking way the 
marked inhibitory power of catgut impregnated 
with potassium mercuric iodide as compared 
with iodized catgut. The lighter areas about the 
imbedded sutures represent zones of no bacterial 
growth, while the darker portions in the plates 
are masses of staphylococcus colonies. It should 
further be remembered, as has been shown in 
Experiment 6, that in the case of the former 
sutures the inhibiting action is truly germicidal, 
while in the case of iodized sutures the action at 
most is only antiseptic. It seems particularly 
significant that the potassium mercuric iodide 
can diffuse and exert an inhibitory action to such 
an extent through a medium as dense as agar. 
Iodine, on the other hand, has only a slight 
diffusibility. 

If this experiment can be considered as a cri- 
terion of the conditions obtaining about a suture 


imbedded in human tissues, it is evident that 
catgut sutures, impregnated with potassium 
mercuric iodide, protect the tissues against 
bacterial infection to a much greater degree than 
do the usual iodized sutures. 


DISCUSSION 


Experiments 1 and 2 demonstrate that the 
process of impregnating catgut sutures with 
potassium mercuric iodide renders them sterile, 
and the efficacy of the method is attested by 
Experiment 3, which shows that even when such 
sutures are preserved and handled with entire 
neglect of aseptic precautions they remain sterile. 
In Experiments 3, 4, and 5 the results prove that 
sutures impregnated with potassium mercuric 
iodide have sufficient inhibitory power to prevent 
the growth of staphylococcus pyogenes aureus 
and even of the sporulating bacillus subtilis, 
while the ordinary iodized sutures have little 
or no such action (one suture out of 64 inhibited 
both the staphylococcus and bacillus subtilis, but 
failed to kill them). Experiment 6 shows fur her 
that this inhibiting action of potassium mercuric 
iodide is not merely bacteriostatic but is truly 
germicidal. 

CONCLUSIONS 

1. Potassium mercuric iodide is an improve- 
ment over iodine for the impregnation of suture 
materials in so far as their physical properties are 
concerned (1). 

2. Sutures impregnated with potassium mer- 
curic iodide possess a decidedly greater in- 
hibiting power on the growth of bacteria than do 
sutures impregnated in the usual way with 
iodine. 

3. The inhibiting action of potassium mercuric 
iodide sutures is a germicidal one. 
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TRANSACTIONS OF SOCIETIES 


CHICAGO GYNECOLOGICAL SOCIETY 


REGULAR MEETING HELD FRIDAY EVENING, APRIL 21, 1916, WITH THE PRESIDENT, 
Dr. CHANNING W. BARRETT, IN THE CHAIR 


EXTERNAL INCOMPLETE RUPTURE OF THE 
UTERUS FOLLOWING SUBPERITONEAL 
HZMORRHAGE 


Dr. A. J. WEIGEN (Augustana Hospital, service of 
Dr. R. W. Holmes): 

On February 27, 1916, at 10:15 p.m., Mrs. A. H. 
was admitted to Augustana Hospital in labor. 
The patient was married, 38 years of age, mother 
of six children, the oldest being 16 years and young- 
est 4% years. ach birth had been normal and 
easy. Labor was due February 17, 1916, as the 
patient had menstruated last on May 10, torts. 
The patient did not know when she conceived or 
when life was felt. From the history obtained it 
would seem she had had no trouble during the 
pregnancy.. On February 26 at 10:30 p.m., the 
patient went into labor. At 2.30 a.m. the following 
morning a physician was called and found the head 
floating, membranes intact, and slight amount of 
dilatation. At 2:30 p.m. the same day, the head 
was fixed, with complete dilatation, and the mem- 
branes intact, which were then ruptured artificially. 
At 5 o’clock the occiput was to the right and the 
head low. Without anezsthesia forceps were at- 
tempted several times, but without success in lock- 
ing the instrument. As the patient had not been 
prepared on admission to the hospital she was taken 
care of at the hospital by the nurse in the delivery 
room. The patient was catheterized, but only a 
few drops of bloody urine was obtained. Labor was 
strong and the pulse was 114 at 10:45 p.m., after the 
preparation was completed. Five minims of pitu- 
itrin was given hypodermatically and contractions 
became active: diastasis of recti muscles was very 
marked. At 10:50 the pulse was 132. Five minims 
more of pituitrin was given hypodermatically and 
at 11:05 o’clock a female child weighing 8 pounds 
13 Ounces was born spontaneously. At 11:10 the 
placenta was expressed by Crede. 

At 11:20 the patient had a pulse of 140, and respi- 
ration of 32, and was fairly comfortable. Sometime 
after midnight she vomited a large amount of 
yellow fluid. Proctoclysis of 500 cubic centimeters 
of normal salt-solution was given at 2 a.m. and again 
at 6 a.m. and all was absorbed. The patient did 
very well and at 5:30 p.m. the first day of the 
puerperium (February 28), the patient was given 
an ounce of oleum ricini on account of dyspnoea 


from excessive tympany and an enema the follow- 
ing morning with good results. At 2 p.m. the first 
day of the puerperium (February 28) the patient 
was catheterized. As the patient had voided 4 
ounces at 10:30 a.m., the catheterized urine was 
cloudy, specific gravity 1027, it was acid, albumin 
was present, 14 gram per liter, leucocytes 1, hyaline 
casts, granular casts 2, and some amorphus urates 
were found. 

On the second day of the puerperium (February 
29) at 4 p.m. the patient had a temperature of 101°, 
pulse of 128, and respirations of 28; nochest findings. 
There was considerable tympany, but the patient 
stated that she always had this with each puerperal 
period and that she usually got relief with oleum 
ricini. From that time on patient had fever, 
involuntary bowel-movements, and was not doing 
well. About midnight (March 1) the patient vom- 
ited a great deal of coffee-ground fluid, but after 
gastric lavage she felt quite comfortable. The 
following morning she complained of severe ab- 
dominal pains and vomited a great deal of clear 
fluid. The temperature was 101°, pulse 140, 
thready, weak, and of poor volume. Respirations 
were 24. At4p.m. the fourth day of the puerperium 
(March 2), the temperature was 104°, pulse 140, 
repirations 36, and there were involuntary bowel- 
movements. During the afternoon of March 3 
and morning of March 4, the patient had involun- 
tary urination but was quite comfortable. Tem- 
perature 100.1°, pulse 112, and respirations 38, at 

a.m. 

y About 8 a.m. on the fourth day of March, the 
fifth day of the puerperium, the patient suddenly 
collapsed, the pulse became thready and weak and 
of low volume, recorded as 160 at 8:50, vomited 
coffee-ground material, became pulseless, and died 
at 10:35 that morning. 

Post-mortem examination of her pelvic viscera 
was permitted and this was performed by Dr. 
Karl Lewis. The abdomen was distended, and on 
opening the peritoneum, an almost explosive gush 
of blood escaped from the incision, running over onto 
the floor. Few fresh adhesions were present. The 
uterus was hardly involuted. The peritoneum sep- 
arated from the uterus from within the left broad 
ligament across the anterior wall almost to right 
broad ligament. The bladder was separated to the 
vaginal attachments. In the uterine wall under 
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the left broad ligament, an incomplete external 
rupture was found. This was probably due to a 
rupture of an intramural blood-vessel, with a de- 
velopment of a subperitoneal hematoma, which 
when dissected separated the loosely adherent 
peritoneum of the anterior uterine wall and the 
bladder and ruptured enteroabdominally on the 
fifth day of the puerperium. 

The baby was born with asphyxia pallida and 
was revived with difficulty. The child did not 
breath well for 10 to 15 minutes and oxygen was 
administered. The following morning it died, 
respirations becoming slower and slower. ‘The child 
had several convulsions. 

Dr. RupotpH W. Hotmes: On admission, this 
patient was exceedingly tympanitic, which con- 
tinued until her death. She stated she always had 
this tympany with each puerperium. The ques- 
tion arose, had the uterus been bruised by the for- 
ceps attempts, was the injury due to prolonged pres- 
sure of the lower segment against the pelvic brim, 
or was it due to stretching of the lower segment, 
that is, a threatened rupture of the uterus? On 
account of the tympany this could not be deter- 
mined. In a cursory review of the literature, I 
find the report of a case in the service of the Boston 
Lying-in Hospital some ten years back which pre- 
sented a rupture of a sinus posteriorly in the lower 
segment. The patient died of an intraperitoneal 
hemorrhage. We know that vessels rupture oc- 
casionally into the broad ligament, producing a broad 
ligament hematoma. 

A MempBer: When do you think the rupture 
occurred? 

Dr. Hoitmes: Unquestionably during labor, or at 
least shortly post-partum. . Unquestionably an 
interstitial, intramuscular, hematoma formed with- 
in the cavity found in the uterine wall under the 
anterior fold of the left broad ligament. Later, 
under the influence of the mild peritonitis and metri- 
tis, the wall broke externally after an extensive 
dissecting hematoma had raised the loosely ad- 
herent peritoneum and bladder, and on the fifth 
day the peritoneum ruptured. It may not be 
questioned that the hematomatous sac ruptured at 
8.30 a.m. when her collapse came. 

A MemBeErR: How do you account for the blood 
which was present in the bladder when she entered 
the hospital? 

Dr. Hotmes: Hematuria is not infrequently 
found in labor, especially obstructed labor, due to 
pressure, congestion, with minute apoplexies of the 
vesical mucous membrane, and rupture. 

A MEMBER: Was the bladder separated from the 
uterus? 

Dr. Hotmes: From the appearance of the speci- 
men the primary rupture occurred at the left broad 
ligament, at which point there was a distinct cavity 
which almost extended down to the uterine mucosa. 
The loosely adherent peritoneum of the anterior 
uterine surface was stripped off from the left to the 
right broad ligament. Likewise, the entire bladder 
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was separated from the uterus down to the attach- 
ment to the vagina. It was as completely accom- 
plished as it would have been in a total hysterec- 
tomy. 


PERITHELIOMA AND ENDOTHELIOMA OF THE 
UTERUS 


Dr. W. A. Newman Dorland read a paper en- 
titled, “Perithelioma and Endothelioma of the 
Uterus.” 


A CRITICAL REVIEW OF THE LITERATURE PER- 
TAINING TO THE RELATION BETWEEN 
GYNECOLOGY AND NEUROLOGY 


Dr. Richard R. Smith, Grand Rapids, Michigan, 
read a paper entitled, “A Critical Review of the 
Literature Pertaining to the Relation between 
Gynecology and Neurology.’’! 


THE LEUCOCYTES IN PREGNANCY, LABOR, AND 
THE PUERPERIUM 


Dr. Josepnu L. BAER read a paper (by invitation) 
entitled ‘‘The Leucocytes in Pregnancy, Labor and 
Puerperium.” (See p. 567) 


DISCUSSION 


Dr. Cuartes S. Bacon: I think the tables given 
will be very interesting for study when one can look 
them over a little more carefully than has been pos- 
sible here. 

I have been in the habit of making a routine count 
generally on the first or second day after labor, 
simply for the purpose of comparing that with a 
subsequent count that would be made in case of any 
rise in temperature. We have found always a 
rather high leucocytosis, about agreeing with 
that given in the tables tonight. The difference in 
the reports of various authors have been so great 
that I had about given up any hope of making any 
use of the leucocyte count in general in determining 
the prognosis of the case in any respect whatever. 
I regard this as the best collection of cases, certainly 
the best work that I know anything about, and I 
believe that we will make use of it in the future. 

Dr. GILBERT Firz-Patrick: In order to check 
up some of these findings we carried on some in- 
vestigations in our own clinic. We made use of 
Bier’s pump during lactation, and after having used 
the pump on several occasions, in comparing the 
count we found, where the pump had been used 
rythmically at nursing and then making a count 
shortly afterward, there was a slight tendency to- 
ward an increase of the lymphocytes. 


A CONTRIBUTION TO THE ETIOLOGICAL STUDY 
OF OVARITIS 
Dr. Cart Henry Davis (by invitation) read a 
paper on “A Contribution to the Etiological 
Study of Ovaritis.” (See p. 560) 
1 Published in Internat. Abs. Surg., 1916, xxiii, 117. 
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DISCUSSION 

Dr. C. S. Bacon: Without attempting to discuss 
this paper, I would like to ask one or two questions. 
I understood that the author assumed that fibro- 
cystic degeneration and ovaritis are synonymous 
terms. I do not know exactly why. I understand 
that it is assumed that bacteria cause the fibro- 
cystic degeneration. I do not know why. To 
prove that ovarian infection must be hematogenous 
two cases were given where there was no connection 
between the vagina and the ovary. In one of those 
cases, however, there had been an abdominal opera- 
tion with drainage, and of course that would furn- 
ish a mode of entrance for the bacteria into the 
ovary. In the other case there was no such pos- 
sibility, but I suppose there was the possibility of an 
infection by the lymphatic route. 

Although these objections do not by any means 
show that there is not a hemotogenous infection 
of the ovary, and I suppose all must admit its pos- 
sibility, still in the establishment of a positive 
pathogenesis, and carrying it so far as to suggest the 
treatment of local infections as local foci for the 
prevention and cure of infection in other parts of 
the body it is necessary or desirable at least to 
absolutely eliminate other methods of infection. 

Dr. N. Sproat HEANEY: Experience shows that 
a blood-borne infection can cause pelvic inflamma- 
tion, as witness the occasional suppurations with ba- 
cillus typhosus of ovarian cysts in the course of 
typhoid fever. I have had one ordinary pelvic abscess 
which developed during a typhoid fever and yielded 
the bacillus typhosus in pure culture. Dr. Davis’ 
cases with blocking of the lower passages through 
malformations of development and chronic inflam- 
matory changes in the absence of a history of acute 
disease absolutely show that also chronic pelvic 
lesions may result from infection brought through 
the blood stream. Now, since other departments of 
medicine and surgery through the work instituted 
by Rosenow show daily convincing evidences of 
the production of chronic inflammatory processes 
in various organs as a result of a chronic distant 
focus it does not seem strange to me that the same 
may be true of the pelvis as is true of other fields. 





SURGERY, GYNECOLOGY AND OBSTETRICS 


It may be a question as to whether this work of 
Dr. Davis is conclusive in this particular point; 
that chronic cystic disease of the ovaries results 
from blood-borne streptococcus viridans infection 
from distant foci. 

Dr. Mark GOLpsTINE: What has always puz- 
zled me in a case of chronic ovaritis where one opens 
the abdomen and finds both ovaries affected is 
which one of the ovaries will be sterile, which one 
will give trouble later on, and which one is infected 
by the streptococcus viridans? If we leave the 
ovary the patient comes back with symptoms worse 
than the symptoms of the artificial menopause, 
because she has had a severe operation and still 
has the pain she.complained of before the operation: 
and a patient who has been operated upon and has 
not been cured of her symptoms is not satisfied. 

I would like to have Dr. Davis explain how we 
can tell, when both ovaries seem diseased, which 
one is sterile, and which one is not. 

Dr. Davis (closing the discussion) : 

While the possibility of a lymphatic infection in 
these cases has to be taken into consideration, the 
experimental work which has been carried out and 
which you can read in the Journal of the American 
Medical Association, April 15, 1916, I think gives 
pretty strong evidence of the hematogenous origin. 
So far as telling which ovary to leave and which one 
to take out, I do not know any more about how to 
choose between them now than I did two or three 
years ago. I have studied and gone over carefully 
the symptoms which are given by the patient. I 
studied the pathological findings as recorded by the 
operator; I have studied the ovaries as seen under 
the microscope, and I do not know anything more 
about how to choose between them now than I 
did three or four years ago. So that when I am 
operating on a case I keep in mind and have the 
nurse re-read to me the carefully recorded history 
of the symptoms, and if I find two ovaries with 
apparently not much choice between them, in a 
young woman, and her pain has all been on the right 
side, I make it a practice to leave the left ovary. If 
her pain has been on the left side I make it a prac- 
tice to leave the right ovary. 





“ CORRESPONDENCE 


To the Editor: I find that through an error in 
copying the manuscript for Dr. Murphy’s article 
on “Bone and Joint Disease in Relation to Typhoid 
Fever,” which appears in the August issue of 
SURGERY, GYNECOLOGY AND OBSTETRICS, credit 
was not given to Dr. Charles M. Jacobs for certain 
paragraphs taken from his excellent article ‘‘Spon- 


taneous Luxation of the Hip-Joint as a Sequel of 
Typhoid Fever,” which was published in the April 
1914 issue of the American Journal of Orthopedic 
Surgery. We greatly regret this unfortunate error 
and wish to say that it was an unintentional over- 
sight that Dr. Jacobs’ name was omitted. 

D. Marruias, Secretary to the late Dr. Murphy. 
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A CRITIQUE OF NEW BOOKS IN SURGERY 
By MAJOR G. SEELIG, M.D., Sr. Louts 


OR several months past there have appeared 

comparatively few books devoted to the technical 
side of surgery. Recently, by contrast, the tech- 
nical side has been emphasized again; and this month 
we have three volumes devoted almost unqualifiedly 
to the Simon pure art side of surgery. Of course, a 
coincidence of this sort —and it is a mere coincidence 
—calls for no comment. The activities of men 
as individuals and as groups always show a tendency 
to manifest themselves in waves. There is this 
of interest, however, in the three volumes under 
consideration: namely, that each embraces a differ- 
ent field of technique, thus driving home the lesson 
that even the so-called carpentry side of surgery 
demands for its mastery a fairly wide acquaintance- 
ship with an ever-broadening field of activity; a 
field broadening with such rapidity and such in- 
evitableness that specialization is being forced 
upon us willy-nilly not only by the demands of an 
academic grasp of fundamentals, but also by the 
requirements of specialized technical procedures. 
We shall probably revert to this later in the review. 
For the time being it is only necessary to point out 
that one of the three books is a hardy perennial on 
general technique—an operative surgery, written 
by a master, and appearing now in its seventh edi- 
tion; another deals solely with the technique of 
the administration of anesthetics; and finally the 
last one is devoted to technical procedures on the 
upper air passages. 

As a whole, the three treatises are clear cut, con- 
cise, and admirably specific both in their purpose, 
and in the way they set about to accomplish it. 
This is saying much, for, as a rule, the average 
description of a simple operative procedure is mildly 
maddening. I have often thought that much of 
the travel side of surgery —the peripatetic meander- 
ings to the clinics of other men—owes its origin 
to the fact that the descriptive art of surgical writ- 
ing is so feebly developed. Men want to see for 
themselves that which the cold and unresponsive 
printed page fails to drive into their consciousness. 
In furnishing a tentative explanation of these sur- 
gical wanderings, I am of course not deprecating 
them; for they are truly among the best things in 
the life of a surgeon. The point is, that men find 
difficulty in describing a complicated act on paper. 
The following quotation, selected from the writings 
of a humorist is apropos and illustrates the point 
to perfection. A friend writes to the humorist 


inquiring how to tie a bow tie, and receives the 
following answer: “You hold the tie in your left 
hand and the collar in the other. Slip your neck 
in the collar, and cross the left hand end of the 
tie over the right with the left hand, steadying the 
right end with the other hand. Then drop both 
hands, catching the left with the right, and the 
other with the other. Reverse hands, and pick 
up the loose ends with the nearest hand. Pull this 
end through the loop with your unengaged hand, 
and squeeze. You will find the knot all tied and all 
you have to do is to untangle your hands.” 


HEN one finds himself face to face with a heavy 

tome like this seventh edition of Binnie’s clas- 
sical work! he covertly prays for the gift of conden- 
sation. Very recently a critic demonstrated this gift, 
by reviewing Binnie’s Operative Surgeryin remarkably 
small compass, driving home his opinion in the fol- 
lowing short introductory sentence: ‘In the dozen 
years Binnie’s Operative Surgery has been before the 
profession, it has grown steadily in size and im- 
portance, until it has become as nearly indispensable 
a reference work as such a book can be.” An 
affirmative and well intonated ‘‘Amen”’ to the above 
expression of opinion would constitute an adequate 
book review in this instance; for those who know 
their Binnie demand no critique and those who do 
not know him ought surely to have acquaintanceship 
forced upon them by the information that he is 
indispensable. 

Convention demands, however, more than a 
recommendation to purchase. It therefore becomes 
necessary to point out that the seventh edition, like 
its predecessor, appears in one volume form — 
bulky and full, but manageable with perfect comfort. 
In common with all the previous editions, this one 
sets up as its aim the ‘“‘constant endeavor to give 
aid to the surgeon when he is in trouble.” One 
fact alone furnishes assurance that the aim has been 
accurate, and that fact is the large number of men 
who, in past years, have expressed their dependence 
upon this book. 

The general management of the parts remains as 
heretofore. There are evidences scattered through- 
out the whole volume of emendations and deletions 
and there is a notable addition of quite a number 


1 MANUAL OF OPERATIVE SuRGERY. By John Fairbairn Binnie, A.M. 
C.M., F.A.C.S. 7th ed., revised and enlarged. Philadelphia: P. 
Blakiston’s Son & Co., 1916. 
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of new cuts that illustrate the text admirably. 
Several of these cuts are from remarkably recent 
current literature. In all, three new chapters have 
been added, one on cardiac surgery, a short one of 
nearly three pages on retroperitoneal neoplasms, 
and an appendix on war surgery, written by Dr. 
Walter S. Sutton. This chapter by Dr. Sutton, 
although it is particularly well done, considering the 
exigency of space, seems to mirror the tendency of 
the times rather than to possess any large inherent 
surgical value. This opinion, however, may be 
faulty owing to the fact that supersaturated as we 
all are with surgical war reports written im extenso, 
we are very apt to sniff at a résumé of thirty pages. 

There is practically nothing of consequence in 
the field of operative surgery that one cannot find 
in this volume. Furthermore, when he finds it, it 
is described, without exception, in the most un- 
mistakable fashion. There are no bow tie fiascos 
lying around loose. If one were forced to point 
out defects he could only mention several bits of 
evidence of careless proof-reading, and possibly 
suggest that Dr. Binnie, for safety’s sake, should 
point out more clearly the dangers inherent in the 
various proposed methods of curing hydrocele by 
the injection of iodine, carbolic acid, and other 
irritant chemicals. In a book of this sort more 
space ought not be devoted to instilling caution than 
to describing methods of introducing potential 
agents of gangrene into closed cavities. 

But after all has been said the final fact remains 
that the book comes about as near being a surgical 
bible as anything non-biblical can. 


HIS next book! limits itself to the technique of 

anesthesia. Practically everyone who will first 
read the preface carefully and then go through the 
text, will reach the conclusion that this volume is 
in a class by itself. It has been said by someone 
that good writing depends most largely upon proper 
thinking. Here is a book that seems to have been 
thought out well in advance of writing it. There 
is a definiteness of arrangement, a clearness of ex- 
position and a critical selection of data that makes it 
serve exactly the purpose that the author had in 
mind; namely, “fa ground work upon which the 
student, interne, and general practitioner may ac- 
quire a more comprehensive knowledge of the art 
of anesthesia.” I know of no‘other text that I 
would so gladly place in hands of junior internes; 
indeed, the great body of internes have been waiting 
for a practical treatise of just this sort. 

Of course it is true that one lays down the book, 
after going through the three hundred odd pages, 
without a new concept of the theory of anesthesia, 
of the literature of the subject, or of the underlying 
physiology or physiological chemistry of the lecithin 
bodies; but if one cavils at this, it is because he 
failed to read the preface, and therefore missed the 
purpose of the work. Flagg’s object is distinctly 


1Tue Art or AN&sTHESIA. By Paluel J. Flagg, M.D. Philadelphia 
and London: J. B. Lippincott Company, 1916. 
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the art as contrasted with the science of anesthesia; 
and it is art with a large A, for nowhere in the text 
does one find a scintilla of evidence of polemic 
adherence to any special technique of administration. 
“Nothing,” Flagg very wisely says, “should be 
permitted to dominate over the art in the broader 
sense.” The technical principles underlying the 
use of anesthetics serve as the keynote in every 
chapter. 

And these chapters are cleverly arranged so as 
to be very inclusive without being burdensome to 
the beginner. Part I, made up of thirteen chapters, 
is devoted to general anesthesia, local anesthesia 
and mixed anesthesia. Under general anesthesia, 
there is a discussion of complete and incomplete 
(rausch) general anesthesia, a detailed discussion 
of the induction and maintenance of and recovery 
from general anesthesia, the signs of anesthesia, 
their significance and interpretation, ether by the 
oral, pharyngeal and intratracheal insufflation 
methods, ethyl chlorid, chloroform, and finally 
nitrous oxide alone and in combinations with 
oxygen and ether. Each anesthetic is dealt with 
under the headings ‘‘General Considerations,” and 
“Technique of Administration,’”’ and always in the 
most eminently practical fashion. Carefully select- 
ed illustrations do much toward clarifying the text. 

The twelve pages devoted to local anesthesia are 
necessarily totally inadequate and we believe the 
author could have left them out to advantage, 
merely confining himself to volatile anesthetics. 
Local anesthesia has grown to dimensions far and 
away beyond small compass, even when skilfully 
condensed by Flagg. Of course, such a change of 
title would have cut out the chapter on mixed an- 
eesthesia, but still we think it would have been worth 
while. By ‘“‘mixed anesthesia” Flagg means 
“spinal anesthesia.”’ Heretofore the phrase “ mixed 
anesthesia” has referred to compounds such as the 
A. C. E. mixture, or to mixed local and general 
anesthesia. We wonder whether Flagg has not 
introduced an element of confusion in changing the 
nomenclature. 

Part II is devoted to ‘‘ Factors Incidental to the 
Actual Adminstration of the Anesthetic,” and dis- 
cusses preliminary medication, post-operative treat- 
ment, duties of the nurse, before, during, and after 
anesthesia, rebreathing, emergency anesthesia, 
anesthetist’s records, aspirators, and finally a clos- 
ing chapter on ‘The Point of View of the Patient.” 
This final chapter on “‘The Point of View of the 
Patient” is, in its way, a classic. It breathes a spirit 
that one rarely encounters in a medical book, and 
ought to be issued in leaflet form and taught 
catechism fashion to every anesthetist, be he em- 
bryonic or full fledged. 


HIS next volume? is the one referred to earlier 
in this review as forcing upon us the conviction 
that even from the purely technical side we are grad- 


2PerorAL Enposcopy AND LARYNGEAL SurGcery. By Chevalier 
Jackson, M.D. St. Louis: The Laryngoscope Company, rors. 
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ually being forced into more limited surgical special- 
ization. The development of specialties within 
specialties and the gradual conquest of the more 
inaccessible cavities of the body to surgical approach 
have been very interesting phenomena in the history 
of medicine. Nowhere, perhaps, is this evolution 
more aptly illustrated than in the field of laryngology. 
From Bozzini’s first attempts to explore the human 
larynx by means of his crude laryngeal speculum 
and Garcia’s subsequent perfection and practical em- 
ployment of the laryngoscope until the achievements 
of the present day, the march of progress may be 
said to have followed instrumental and mechanical 
inventive genius. The simple Garcia laryngoscope 
had its limitations, for the more inaccessible parts 
of the larynx could not be examined with it. The 
introduction of suspension laryngoscopy and bron- 
choscopy by Killian and by Bruenings marked an 
epoch in laryngeal surgery rendering possible the 
employment of surgical measures in the deeper parts 
of the tracheobronchial tree. The efforts of 
Jackson have still further developed this field of 
laryngology so that today endoscopy and laryngeal 
surgery constitute a special field in themselves. 

Until within comparatively recent years lung 
surgery through the bronchi and the removal of 
foreign bodies from these parts was practically un- 
known. Jackson, by his instrumental innovations, 
his high degree of technical skill and by the re- 
peated demonstrations of his methods upon the 
profession, has so simplified the technique of this 
comparatively new and difficult branch of surgery 
that he has placed it within the reach of the surgeon 
of average skill. In considering, therefore, Profes- 
sor Jackson’s Peroral Endoscopy and Laryngeal 
Surgery it must be remembered that this field owes 
its advancement and its present technical develop- 
ment to the ingenuity of the author himself. 

The work is not a textbook in the general accepta- 
tion of the term. It is an exhaustive reference work 
that unquestionably occupies the premier rank in 
this field. The volume, consisting of 705 pages, is 
not confined solely to bronchoscopy and cesopha- 
goscopy. It deals fully with the surgical conditions 
of the tracheobronchial tree and the cesophagus. 
Symptoms and diagnosis are omitted except in so far 
as they are necessary for the elucidation of the endo- 
scopic text. The essential aim of the author has 
been to devote his subject matter to the technical 
aspects of endoscopy and laryngeal surgery and 
their associated operative problems. The author 
is quite candid in the discussion of his results and in 
order “that bronchoscopy, like any other depart- 
ment of science, shall profit by its failures” he gives 
(pages 318-327) the histories of some of his unsuc- 


cessful cases of bronchoscopy and points out the 
reasons for the unavoidable lack of success. The 
book is divided into two parts. The second part is 
devoted to laryngeal surgery, taking up the con- 
sideration of ‘‘Tracheotomy,” “‘Intubational Dila- 
tation of Laryngeal Stenosis,” ‘Laryngectomy,” 
etc., and is intended for the already experienced sur- 
geon. ‘The same may be said to apply to part one. 

Although Jackson is an enthusiastic advocate of 
direct laryngoscopy he nevertheless makes it a rule, 
whenever such examination is possible, to examine 
every case by the indirect method first, except in 
infants and in urgent cases in adults. 

What will appeal to the reader is the orderly 
arrangement of the work and the thoroughness with 
which details, usually skimped, are discussed. 
Thus the subjects of instruments (the author show- 
ing preference, of course, for those of his own in- 
vention or modification and with which he has ob- 
tained the best results), anesthesia, source of light, 
introduction of the cesophagoscope, etc., are taken 
up separately and in minutest detail. 

That the acquiring of skill in bronchoscopy, 
especially in the extraction of foreign bodies, means 
traveling over an exceedingly rocky road may be 
judged from the author’s dictum that “no one should 
think of attempting for the first time to remove a 
foreign body from a human being until he has at 
least 100 times removed a foreign body from a dog.” 
And again: ‘‘ Endless patience is an essential . . 
The greatest percentage of successes will accrue to 
him who is so constituted to work calmly and de- 
liberately, yet quickly and accurately, under severe 
stress of prolonged work with one eye . where a 
mistake or lack of promptness or accuracy may 
mean the death of the patient . ‘ 

The chapters on ‘‘Foreign Bodies in the Larynx 
and Trachea,’ ‘Mechanical Problems of Foreign 
Body Extraction,” ‘‘@sophagoscopy for Foreign 
Bodies,” “Bronchoscopy in Diseases of the Trachea 
and Bronchi,” ‘Diseases of the Csophagus” 
(the latter comprising 89 pages), are all exhaustive 
treatises on their respective topics and reflect Dr. 
Jackson’s wide experience and keenness of observa- 
tion. This brings up another point: While other 
laryngologists may differ with Jackson on some 
points, Dr. Jackson’s statements bear the stamp of 
deep conviction resulting from broad experience. 

The book is profusely and splendidly illustrated 
and it is safe to predict that when the warring na- 
tions in Europe will have resumed their former 
positions in peaceful science, there will be a demand 
for the translation of the work, certainly into Ger- 
man, and perhaps also into other foreign 4 

F. Be 
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